NEW LPG PLANT 
IN REFINERY 
oo pe SAT 


Beauty and utility have been com- 
bined in the new TP design. These 
Top Performance Towers, embody- 
ing new but proven advancements 
in water. cooling design, result in 
lower installation and operating 
costs, and assure guaranteed per- 


formance. 


HUDSON ENGINEERING CORPORATION 


FAIRVIEW STATION HOUSTON, TEXAS 
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“Lead” adds as many miles-per-gallon 
at FIG as at LOW octane levels 


RELATIVE MILES PER GALLON 


GAIN 
FROM 3cc TEL 


LOW OCTANE FUEL 


FUEL OCTANE NUMBER 


When measured by increased miles per gallon, tetraethyllead is just 
as effective blended in today's high octane base gasolines as in the 


lower octane gasolines of the past. 


HERE has been a remarkable increase 

in the antiknock quality of base gaso- 
lines since antiknock compound 
was first marketed in 1923. Despite this 
increase in the octane number of base 
gasolines, tetraethyllead is as effective 
as ever from the standpoint of the extra 
miles-per-gallon it can contribute. 

The charts show data obtained in 
tests made at 6.1 and 8.5 compression 
ratios on an automobile equipped with 
an overhead valve engine, and with axle 
ratios selected to provide equal accel- 
eration ability at low speed. Values of 
average fuel economy over the speed 
range between these compression ratios 
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were computed by methods which check 
with experiment. 

The chart below shows that permissi- 
ble increase in compression ratio per 
octane unit becomes larger as the octane 
number of the fuel is raised, and shows 
that octane numbers at the higher levels 
are increasingly effective in the improve- 
ment of gasoline economy on the road. 

From 6.1 to 8.5 compression ratio 
(corresponding to an increase in octane 
number from 78.3 to 95) the miles-per- 
gallon of fuel are boosted by approxi- 


mately 19%. In contrast, the air cycle r 


efficiency increases only about 11% over 
the same range of compression ratio. 
In the chart above, the gasoline mile- 
age curve of the lower chart is repeated. 
On the curve, the two circles show the 
improvement contributed by 3.0 cc 


tetraethy! lead when added to a base fuel 
of 78.3 octane number. The two squares 
show the gain from 3 cc tetraethyllead 
when added to a base fuel of 86 octane 
number. The additional miles-per-gallon 
are substantially the same 

Thus, when tetraethyllead is added 
to commercial fuels, it is just as effec- 
tive for improving fuel economy on the 
road at today’s high octane levels as at 
the lower octane levels of the past 


ENGINE PERFORMANCE 
vs. FUEL OCTANE NUMBER 


ETHYL CORPORATION 


RESEARCH 


1600 West Eight Mile Rood 


LABORATORIES 


Sen Bernardine, Colifernia 
2600 Cajen Reed 


[To obtain more data on advertised products see page 882) 


120 
-----------g- 
N6 GAIN 
| FROM 3c TEL 
HIGH OCTANE FUEL 
Vi 
100 | | 
j 
* 
| COMPRESSION RANO 
of k OCTANE 
; Ne Over 400 specialists working full time on fuel and engine developments 
rTHYI 
PETROLEUM PROCESSING, 779 


No other floating roof gives you... 


TRIPLE SEAL 


protection 


York 


PROCESSING, August, 1950 


To obtam more data on advertised products see page PETROLEUM 


| 


PETROLEUM 
PROCESSING 


1213 West Third St., Cleveland 13, Ohio 


VOL. 5, NO. 8 


Al Platt Petroleum Publication 


WARREN C. PLATT, President 
ALBERT W. BOULTON, Vice President 
A. E. KRAFT, Treosurer 


EDITORIAL STAFF 
VIRGIL B. GUTHRIE, Editor 
WILLIAM F. BLAND, Engineering Editor 
WILLIAM C. UHL, Equipment Editor 
PETER J. GAYLOR, Potent Reviewer 


D. P. THORNTON, Southwestern Edito: 
901 World Bidg., Tulsa 3, Okla. 


Editorial Affiliates 
PAUL WOULLSTADT, News Editor 
H. A. YOCOM, Washington Bureau Chief 


ADVERTISING SALES STAFF 


K. W. McKINLEY, Monaoger 


Regional Representatives 


NEW YORK 20, NEW YORK 
P. S. Carberry, 50 West 50th Street 


PHILADELPHIA 3, PA. 
C. J. Jotferis, 135 South 17th Street 


CLEVELAND 13, OHIO 
J. W. Walton, 1213 West 3rd Street 


CHICAGO 5, ILL. 
R. D. Henriquez, 59 East Van Buren Street 


HOUSTON 2, TEXAS 
George Reid, 320 First National Bonk Bidg 


SAN FRANCISCO 4, CALIF. 
Robt. W. Walker Co., 68 Post Street 


LOS ANGELES 5, CALIF. 
R. W. Walker, 684 S. Lafayette Park Place 


Published second Tuesday of each month by No 
tional Petroleum Publishing Co. 1213 West 
Thud St., Cleveland 13, Ohio. Subscriptic 
$3.00 a year in US and possessions, $3.50 « 
yeor elsewhere. Single copies, 35 cents exc 


back copies more thon three months old 5 
cents eoch. Published prior to Sept, 1946 
the Technicol Section of Notional Petrole: 


News, devoted to Refinery Management ond 
Petroleum Chemical Technology ond including 
International Petroleum Technology. Trade mor* 
registered US Patent Office. Copyright 195 
by National Petroleum Publishing Co Accept 
sce under the act of June 5 1934, at Cleve 
and Ohio yuthorized Dec 2? 


Contents 


FEATURE ARTICLES 


New Refining Equipment Needed for Volume 
Avgas Manufacture 

Jet Fuels—What Kind, at What Cost?, from a report 
by A. R. Ogston 

Tube-Life Chart—Used to Secure Optimum Service Life 
of Furnace Tubes Before Replacement, 
by D. P. Thornton Jr 

Selection of Cracking Catalysts with Aid of Laboratory 
Aging, by C. K. Viland 

Chart for Best Center Distance Uses Vee-Belt Sheave 
Ratios, by F. H. Rumble 

How Five Companies Set Up Programs for Controlling 
Refinery Waste Disposal, A Petroleum Processing 
Survey 

Analogical Computers—Role of Special ‘Mathematical 
Brains’ in Solving Processing Problems, 
by W. L. Morris and F. W. Bubb 

New LPG Unit Takes Charge from Polymer 
Depropanizer, by H. F. Thompson 

Refining Properties of New Crudes, Part 3—Oils from 
20 New Discoveries in the Rocky Mountain Region 
Analyzed, by J. S. Ball, W. J. Wenger and M. L. 
Whisman 

High Additive Oils Rated in “Gas” Engine Service 


DEPARTMENTS 


What's Happening! 
Tomorrow in Petroleum Technology, by B. H. Weil 
Letters 
Plant Practices, Practical Tips and Ideas 
Laboratory Practices 
Patent Trends in Petroleum Refining, by Peter J. Gaylor 
Equipment Patent Review 
Gasoline and Cycling Plant Operation, 
by Dave Thornton 
News of Manufacturers--Suppliers—Engineering Firms 
Refining Trends—Current Statistics 
Advertiser's Index 
What's New! Equipment, Material, Processes, Literature 
Personals 
Meetings for the Oil Man 


Editorial Viewpoints 


AUGUST, 


1950 


823 


827 


830 


835 


842 
846 


896 
896 


Other Platt Petroleum Puldlications 


reporting service issued 


New York. Cleveland, Houston 


PLATT’S OILGRAM NEWS 


4 A daily independent oil-news 
from 


NATIONAL PETROLEUM NEWS 
The weekly oi! marketing mage A daily independent 
zine covering news prices trans 
portation storage merchandising New York Cleveland 


reporting service § issued 


PLATT’S OILGRAM PRICES 


oi! price 


from 


Housten 


"ETROLEUM PROCESSING 


August, 1050 


824 
| 
836 | 
841 H 
785 
789 
792 
851 
857 
861 
867 
871 
874 
879 
882 
898 
781 


New Facilities Boost 
Ohio's Gasoline Yield 
By Harry E. Handy 
Superintendent 
Robinson, Illinois, Refinery 
The Ohio Oil Company 


Ax increase of 7.000 barrels per day in 
the crude capacity of our principal re 
finery at Robinson, Ilinois, has been 
effected with the completion of an ex 
tensive expansion 
and improvement 

program 
Enlargement of 
our facilities was 
necessitated by the 
steadily growing ce 
mand tor our prod 
ucts. In addition to 
pros essing more 
crude than former 
ly, the new facilities 
h ive enabled us to 
Harry E.Handy oduce former {uel 
oil yields by ap 
proxunately one third while substan 
tially increasing the vield of gasoline 

and middle distillates 


Include Fluid Cat Cracker 

The new facilities, process designed 
by Universal Oil Products Company, 
include a 27,500 b/sd two-stage crude 
distillation unit, a 12,400 b/sd UOP 
fluid catalytic cracking unit, a UOP 
catalytic-polymerizauion unit, a gas re 
covery system and a gasoline treating 
plant. Auxiliary facilities required as a 
result of the expansion of processing 
units included a water-circulating pump 
house a cooling tower, a power house 
extension, 1,250,000 barrels of new 
tankage, an Ethyl blending plant and 
in oil separator. 

The new processing equipment was 
installed as an integrated refinery area 
on a completely new site, thus allowing 
for economics in operauing and main 
tenance which would not have been 
possible had the old equipment been 
combined ina re vamp Furthermore hhe 
costly shut down time was involved, as 
the old facilities could be operated up 
to the startup of the new plant 

The crude distillation unit includes 
facilities for atmospheric distillation 
vacuum distillation and oxidizing o1 
air blowing of asphalt. The crude oi! 
passes through a desalter before enter 


ing the pretractionating column of the 


itmospheric unit 


Unit Simple in Design 

The fluid catalytic cracking unit ts of 
the latest design in which tie regenel 
wor 1s placed below the reactor and 
operates at ipproximately 15 psig. This 
mack it possible to reduce the diameter 
of the regenerator 30°), compared to a 
tnit in which regeneration 1s ¢ irried 
out at approximately atmospheric pres 
sure. It also resulted in elimination of 
the spent catalyst risers which was on 
of the most troublesome lines in th 
wartime plants from the standpoint of 
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The catalyst recovery system consists 
of three stages of cyclones on the re- 
generator, making unnecessary the in 
stallanon of an electrical precipitator 
which was used on earlier units to re 
cover Catalyst fines. The reactor design 
includes dense phase horizontal grids in 
vddition to the main distribution grid 
for reducing catalyst recycling in ordet 
to prevent excessive crac king and to in 
sure maximum gasoline recovery. In 
ternal and external strippers are pro 
vided for two-stage stripping of the 
pent catalyst. The reactor, external 
stripper and main fractionating column 
ire lined with 11-13°) chrome alloy to 
protect the equipment against the ac 
tion of corrosive stocks, 
Auxiliary Equipment 

\uxiliary equipment for the cat 
cracker includes a pressured slurry set 
tler, fired charge heater, flue gas steam 
generator and main fractionator steam 
generators, steam superhe ater for high 
pressure steam generated on the unit, 
gas engine driven gas compressors, and 
a condensing turbo blower silencer at 
the regenerator flue gas exhaust. 

Prior to the completion of the new 
facilities we were operating the old 
crude unit (Crude Unit No. 1) at a 
crude rate of 18,000 b/sd on Ilinois 
crude. The virgin gas oil was thermally 
cracked and the naphtha and heavy 
straight run grade was reformed in the 
Holmes-Manley cracking units in orde: 
to meet octane specifi ations. We were 
also operating a combination cracking 
coil with a crude capacity of 2.500 b ‘sd 
This unit has facilities for crude distil 
lation, visbreaking reduced crude and 
thermally cracking the gas oil fraction 
The CeC, fractions from all these vari 
ous cracking operations were process d 
in our old UOP catalytic polymeriza 
tion plant for the production of poly 
mer gasoline 


Crude Rate Up 7,000 b ‘sd 


Since the installation of the new 
crude unit we have discontinued the 
operation of the old crude unit and also 
the combination cracking coil. The new 
unit (Crude Unit No. 2) handles all 
the crude we require, and is now ope I 
atime ata crude rate of 28.000 b ‘sd. o 
approximate lv 7.000 barrels greate 
than was previously obtained by the 
operation of both the old crude unit 
and the combination unit 

The virgin gas oil from the crude unit 
is now charged to the fluid catalytic 
cracking unit and the mixed catalytic 
cvcle stock is thermally cracked in the 
Holmes-Manley units. The naphtha r 
forming operauion has been discon 
tinued since the higher octane rating 
of the catalytically cracked gasoline for 
the present permits us to meet our ox 
specifi sitions without the retort 
ing operation and its accompanytl 
reduction in gasoline vield 

Ihe old UOP poly plant has also 
been discontinued since if iS too small 
lor the charge we now have and all the 
C.-C, fraciions from the cracking ope) 


tions are processed in the new pol 


plant 
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.. Background for high octane fuels 


Today, thanks to the fluid cracking techniques 
used in modern refining operations, it is possible 
to produce high octane fuels to match the re- 
quirements of engines of high compression ratio. 
Contributing vitally to this progress has been 
Cvanamid's development of Ground 
and Microspheroidal Synthetic Fluid Cracking 
Catalysts 

Behind these efficient products, continually in 
expanding production to meet increasing require- 
ments, are Cyanamid’s scientifically equipped 
units, extensive research facilities and the expe 
rience and skill of our highly trained technical 
staffs. All of these are at your service to help you 
select the catalyst best suited to vour 
individual needs 

Other Cyanamid specialties for the Petroleum 
Industry include Arrotune’ Additives for regu 
lar, premium and heavy-duty 


and use 


motor oils 


WHEN PERFORMANCE COUNTS 


{To obtam more data on advertised products see page S82 


Arro** Specialty Catalysts for various chemical 
processe s... Gasoline Dyes and Drilling Mud 
Literature and samples of these 


products are available on request. Write today. 


Chemicals 


**Trade-mark 


AMERICAN Ganamid ca VPANY 


30 Rockefeller Plaza, New York 20, N.Y 


CALL ON CYANAMID 
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Important Current News Summarized for Refiners 


EXPANSION 


Socony-Vacuum Oil Co., Ine., will build a new TCC 
Unit at the East Chicago refinery, making a total of 
eight such units under construction or to be com- 
pleted during 1950. Construction contract has been 
let to C. F. Braun & Co. Unit is of “gas lift” type, 
and replaces an existing fixed bed Houdry unit. It’s 
design capacity is 15,000 b/d. 


Standard Oil Co. of Calif. has awarded contract to 
M. W. Kellogg Co. for construction of a 55,000 b/d 
vacuum flashing unit at its Richmond, Calif., refinery 
Unit is said to be largest in world, with about 15° 
more capacity than any vacuum unit now in operation. 
California Standard currently is converting its 32,500 
b d Thermofor catalytic cracking unit at Richmond to 
a Houdriflow unit. Both units are scheduled for 
completion next May 


Mathieson Hydrocarbon Chemical Corp. has award- 
ed contract for a new $17,000,000 petrochemical plant 
at Brandenburg, Ky., to E. B. Badger & Sons Co., 
with Stone & Webster Engrg. Corp. collaborating on 
some phases. Plant will produce ethylene glycol and 
other chemicals from ethane via chlorination route. 


Union Oil Co. of Calif. started construction Aug. 1 
on a million-dollar asphalt plant at Edmonds, Wash 
Crude will be shipped by tanker from California to 
the plant, which will have an annual capacity of 65,- 
000 tons of paving asphalts, road oil and cutbacks. 
Completion is scheduled for June, 1951. 


Premier Petroleum Co. has announced plans to in 
stall a 1,500 b/d Platforming unit at its Ft. Worth 
Texas, refinery. 


TRANSITION 


Coastal Refineries, Inc., has been acquired by Taylor 
Refining Co. of Taylor, Texas. Assets acquired in- 
clude 6,000 b/d refinery at Port Isabel, Texas, and 
eyeling plant near McAllen, Texas. Taylor Refining 
said there will be no change in management or in 
operating personnel as result of corporate change. 


Wood River Oil & Refining Co. has sold its 35,000 
b d refinery at Hartford, Ill., to Sinclair Refining Co 
Refinery was built in 1940 and recently modernized 
with a Fluid catalytic cracking unit, cycloversion unit, 


polymerization unit and additional vacuum distillation 
equipment. Sale was announced July 3. 


Cities Service Oil Co.'s 3,000 b/d refinery at Titus- 
ville, Pa., has been sold to Quaker State Oil Refining 
Co. Titusville plant has conventional lube oil manu- 
facturing facilities. According to Cities Service, sale 
follows logically the recent completion of the new Cit- 
Con lubricating oil refinery at Lake Charles, La., 
which supplies Cities Service with 4,000 b/d of solvent 
refined lubes. Titusville plant has conventional lube 
manufacturing facilities. 


Husky Refining Co. has been reorganized as Husky 
Oil Co., a Delaware corporation, with no change in 
ownership. Husky operates a 4,500 b/d skimming and 
asphalt refinery at Cody, Wyo., and has another 2,500 
b/d skimming plant at Lovell, Wyo., now shut-down. 


Waverly Oil Works Co. has sold its 2,500 b/d re- 
finery at Pittsburgh, Pa., to Pennzoil Co. for $425,- 
000. Pennzoil does not plan to operate the refinery, 
unless world situation calls for continued operation, 
but will use the site as bulk plant and terminal. 


eee 
MARKETS, PRICES 


duly was one of the most active months in the his- 
tory of oil markets. Active pricewise, that is, for 
prices rose over a broad front, and almost daily. 
Actual trading in the open market was restricted, 
however, by lack of general offerings. There were 
few, if any, anxious sellers of any product, although 
the anxious buyers were many. 

Demand for virtually the entire list of refined prod- 
ucts outpaced the availability of open market mate 
rial to the point where, as during the fuel shortage in 
the winter of 1947-48, “premiums” (above low quoted 
prices) were being offered by many buyers in an ef- 
fort to pry loose offerings. Most pointed in this re- 
spect were lubricating oils. 


The rise in lube oils was sharp during the past 
month. Pennsylvania 25 pour test bright stock jumped 
from 19.5¢ on June 30 to 23c a gal. at the end of 
July. Some refiners were selling at 23c to their reg 
ular jobber and compounder customers; large com- 
pany buyers were bidding and paying 25c. As of now, 
the rise in Pennsylvania bright since the first of the 
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What's Happening! 


year totals 6 to Sc a gal., from 17¢ to 23-25¢. Mid- 
Continent solvent bright rose 2c to 24c a gal. the past 
month, and currently is up 5c a gal. from the low 


quoted price of 19¢ on Jan. 1. 


Lubes were not the only items to enhance in value 
for the refiner. Gasoline (regular grade) in primary 
markets advanced 0.125 to 0.25c, to 10.25c, Group 3, 
and lle for cargo lots at the Gulf. Heavy fuel was 
up 10¢ at the Gulf, to $1.75 per bbl. for Bunker “C”. 
In the Mid-Continent, No. 6 oil dropped 5c to $1.60 
then rallied back to $1.65 before the end of July. 
Natural gasoline advanced 0.5c over the month, to 
5.875¢ a gal. Group 3, 5.375¢ Breckenridge, for Grade 
26-70 


Raw materials costs were unchanged for most re- 
finers, changes the past month being in those crudes 
which, over a year ago, had dropped sharply from 


their postwar peaks. The second increase in less than 


a month, 10c per bbl, was posted by Standard of 
California for heavy crudes on the West Coast. Penn- 
sylvania crudes got their third 1950 increase, this 
time 14c¢ per bbl, when South Penn Oil Co. posted 
$3.89 for Bradford-Allegany (top Penna. grade). In- 
crease in Pennsylvania crude in 1950 to date totals 
35¢ per bbl. 


NATURAL GASOLINE 


Sunray Oil Corp. wil! operate the largest gas con- 
servation project yet announced for the prolific Scurry 
County, Texas, area. The gasoline plant 
will process approximately 67,000 Mecfd 
of gas, and produce in excess of 450,000 gal. per day 
of liquid products 


a coopera- 
tive project 


Work on project is expected to 
start by about the middle of October, with operation 
scheduled for next Spring. 


SYNTHETIC RUBBER 


Three synthetic rubber plants are being put back 
into service all government-owned: GR-S copolymer 
plant at Port Neches, Texas, with annual capacity of 
75,000 tons; butadiene plant at Houston, with annual 
eapacity of 50,000 tons; Butyl rubber plant at Baton 
Rouge with capacity of 13,000 tons. 

Reactivated plants will boost synthetic rubber pro 
duction capacity by about 88,000 tons annually, rais 
ing total annual capacity to about 500,000 tons of 
GR-S and 75,000 tons of Buty! 


Sinclair Rubber, Inc., will operate the Houston buta 
diene plant; Esso Standard the Baton Rouge Buty! 
facilities; and U. S. Rubber Co. the Port Neches GR-S 
plant. The first two facilities were previously operat 
ed by the same firms; the Port Neches plant, however 
was run during the war by Firestone Tire & Rubber 
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Co., and maintained in standby condition by B. F. 


Goodrich Co. 


Phillips Chemical Co. will replace U. S. Rubber Co. 
as operator of the government-owned GR-S syntheti 
rubber plant at Borger, Texas. Phillips already op- 
erates a butadiene plant in that area. 


SYNTHETIC FUELS 


Legislation to extend government's synthetic liquid 
fuels research program another three years has been 
approved by House, and passed to Senate. Bill (H.R. 
8975) was introduced late in June, given committee 
approval July 13, and passed by House without ob- 
jection and with less than 10 minutes of debate July 
20. Measure authorizes expenditures of an additional 
$27,600,000, and extends the program until April 5, 
1955. 


Kansas State Geological Survey is undertaking a 
sampling and detailed investigation of oil shales in 
southeastern Kansas. Purpose is to determine char- 
acter and size of shale deposits in the state that may 
be utilized in the future. 


Bureau of Mines has undertaken an investigation 
of most desirable procers for producing chemicals in 
conjunction with synthetic fuels. One objective of 
the study is to find new sources of supply for those 
aromatics (such as benzene and phenol) now in short 
supply or expected to be in time of emergency. 


COMPLETIONS 


Stancal Asphalt & Bitumuls Co., subsidiary of Cali- 
fornia Standard, last month opened its new $500,000 
asphalt refinery at Point Wells, Wash.—the first 
coastal Washington asphalt works. The refinery will 
produce 150,000 tons of paving asphalt annually. 


Standard Oil Co. (Ohio) put its new $13 million 
solvent lube plant at Lima, Ohio, on stream in July. 
Piant has capacity of 75,000 gal. of finished lubes per 


MISCELLANY 


Procon, Inc. is a new firm organized to handle the 
construction of refinery specialty installations, with 
headquarters in Chicago. A subsidiary of Universal 
Oil Products Co., Procon will handle particularly units 
for Universal's new Platforming process. President 
of the new firm is J. C. Raaen; vice president and 
general manager is C. B. Whyte. 
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% PROPORTIONEERS % 
CONTINUOUS PRODUCTION 
METHOD CONFINES ALL 
FLUIDS IN PIPE LINES 
THROUGHOUT PROCESS 


These views of the °oProportioneers% 
continuous, automatic, cut-back instal- 
lation at the General Petroleum Cor- 
poration Asphalt Refinery in Vernon, 
California, indicate the cleanliness and 
compactness of this modern method. 
Open tank mixing and the fire hazard 
due to foaming are entirely eliminated. 
Less tankage is required for storage 
since blending is performed as a con- 
tinuous process and batches can be 
delivered direct to tank cars. Rehan- 
dling is avoided, with consequent sav- 
ings in time, power, equipment and 


evaporation loss. By means of this 
highly flexible % Proportioneers% sys- 


tem, one operator can... with a single 
adjustment... continuously reproduce 
any cut-back having a viscosity within 
specification limits. 


Ask for 
Standard Methods Brochure No. 9477 


Write to %Proportioneers, Inc.%, 447 Harris Ave., Providence 1, Rhode Island 
Technical service representatives in principal cities of the United States, Canada and Mexico. 
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WITH METEX MIST ELIMINATORS 


Installations of METEX Mist Eliminators in vacuum pipe 
stills, scrubbing towers, knockout drums, evaporators 
and similar refining equipment have resulted in: 


1. 98% entrainment efficiency in crude oil distillation. 
Operation at full capacity without contamination. 
End-product purity even with lower-cost raw materials. 


Practical elimination of re-runs. 


HOW A METEX MIST ELIMINATOR WORKS 


Bubbles of gas, passing through a liquid (1), burst on 
emerging (2) and form a fine spray which rises entrained 
in the gas flow (3). As this mixture passes through the 
Mist Eliminator, the entrained liquid is “wiped out” and 
retained by the extensive wire area until it forms drops 
sufficiently large to fall back through the rising flow (4). 
The gas continues on (5), entirely freed from entrainment. 


In Metex Mist Eliminators is found the practical ap- WHY METEX MIST ELIMINATORS ARE EFFECTIVE 


plication of impingement filtration to the purification 
: anes 1. Their unusually high free volume (often 98%) 
problems involved in liquid-gas separation processes . A f 
imposes min »sistance w of gases. 
(See illustration) Baffles, centrifugal chambers or ad- I commance to How 


ditional head room above the disengaging surface are . The multiplicity of wires makes “straight line” 


not required, nor is it necessary to slow down opera passage of gases impossible. 
tions to secure separation of the entrained liquids. 
Entrained liquid is “wiped out” on these wires, to 


WHAT IS A MIST ELIMINATOR coalesce and fall back through rising vapors. 


A Metex Mist Eliminator is a pad consisting of multi- Maximum resistance to corrosion is obtained by 

ple layers of wire mesh, which 1s knitted—not woven selection of the metal or alloy used for wires. 
from corrosion resistant metal. Each layer is diag Easily installed or replaced in new or existing 

onally crimped, with crimps running at right angles in equipment. 

successive lay ers of mesh 

To insure accurate fitting and ease in handling and 


Our engineers will be glad to consult with you on your 
installation, each Mist Eliminator is assembled, priot 


entrainment problems. Ask for free copy of our 
brochure, “Metex Mist Eliminators.” It costs you 
nothing and can save you much. 


to shipment, from long narrow strips of the desired 
thickness. These are cut to fit the shape and dimen- 
sions of the equipment in which the pad is to be in- 
stalled. Sections are readily passed through man holes 
and assembled within the equipment at the desired 


location, and across the line of flow. ap 
fix METAL TEXTILE CORP. 


631 EAST FIRST AVE, * ROSELLE, NEW JERSEY 
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Tomorrow 


By B. H. WEIL, Atlanta, Ga. 
Editor, “Monthly Summary of Industrial Developments” 


Brief Reviews of Current Technological and Economic 
Developments, Reported in the Light of Their Possible 
Effect on Future Petroleum Processing Operations 


Korean Crisis Will Boost 
1950 Petrochemicals Output 
‘. declines in the produc 


tion of several petroleum chemi 


fications are already being felt in 


cals which were in large demand dur sume styrene, a benzene derivative) 
ing World War II, total production the anticipated 1950 supply of ben 
of “erude products” from petroleun zene was already thought to be 15,- 


and natural gas for chemical conver- 


sion rose to approximately 5,000,000 demand. “Civilian” uses of benzene 


000 Ibs. in 1949 as compared with in polystyrene plastics, phenolic res- 
3,900,000,000 in 1948. Output of both ins, ete._-will undoubtedly suffer 
aromatic and aliphatic hydrocarbons and the overwhelming demand will 


increased; that for aromatics and 
naphthenes totaled 1,005,493,000 Ibs., 
an increase from 892,000,000 Ibs. in 
1948 (largely because of greater pro- 
duction of miscellaneous distillates 


were produced in smaller quantities 
than in 1948. Preliminary 1949 Tariff 


Commission statistics are shown in very well interfere with such plans 
Table I In the last few years, the construc- 

Even before the Korean conflict, tion of plants to produce chemicals 
predictions indicated that 1949 out from petroleum has been at record 


put would be exceeded in 1950; one 


“new petrochemical field—that of 
benzene synthesis. Even before the 
Government decided to open standby 
synthetic rubber plants (which con 


000,000 gals. short of this country’s 


undoubtedly cause other petroleum 
companies to scan their refining proc- 
esses and products for ways of pro- 
ducing benzene; some may join Pan 
American Refining Corp. in produc 
solvents, phenolates, and phenols) ing it by hydroforming, since the 
Petroleum-derived toluene and xylene price obtainable should yield profits 
However, the semi-wartime demand 
for aromatic aviation gasolines may 


levels, While the present conflict will 
undoubtedly have its effect on the 
availability and costs of materials of 
construction, the urgent need for in 
creased production of certain petro 
chemicals indicates the probability 
that more and more new plants will 
be constructed 


Growing Plastics Field 
Calls for Petrochemicals 


JLASTICS have long been of in 

terest to the petroleum industr: 
both as substances which might be 
synthesized from petroleum raw ma 
terials and as products which might 
be used in plant construction and ex 
ploration. In recent years, almost all 
of the “new” plastics and synthetic 
fibers have been synthesized from pe 
troleum chemicals 


The public usually envisions plas 
tics as molded or extruded (solid) 
articles, and production of these will 
probably continue to dominate the 
plastics industry, but increased at 
tention is being given to textiles, sur 
face coatings, and insulation mate- 
rials. As P. O. Powers of the Battelle 
Memorial Institute recently told the 
American Institute of Chemists, how- 
ever,(~) “it is hard to visualize, at the 
present time, anything fundamentally 
different from the existing plastic 
materials,” although “the improve- 
ment and modification of existing 
types will continue and, in many 
cases, the improvement of existing 
types of plastic materials will result 
in as great an expansion as the intro- 


anonymous source went so far as 
to prophesy a total of 12,000,000,000 
lbs, more than twice the 1949 figure 
What the effect of the present pre 
paredness program will be is not 
completely predictable, but its in- 
fluence on output (if not profits) . 
seems definitely “bullish.”” In fact, as Xylene all grades 


cher 
regards the production of chemicals 
as a whole, combined demands for C. hydrocarbons 


peacetime and wartime uses will 
probably exceed the production ca- 
pacities in many chemical fields 


Moreover, according to Ronald E c 
Meyer of the Warren Petroleum 
Corp.,(') “the time has arrived for 
the petroleum industry to decide 
whether or not to counteract its de- — : 
clining profits with diversification to Ib butylene 
a greater extent into the chemical Ne gy 
field.” High profits obtained in that 
field by chemical companies are serv- 
ing as a spur to this decision, along 
with such factors as the present (3) Includes data on a 90% toluene t 
which “is now being sold as a con- (5) Includes alk aroma dist 
stituent of residue gas for about 6c 
per mef, or 0.25¢c gal., even though (6) Data more con an in pre ‘ 
it is potentially worth much more as 
a raw material for chemical manu- (8) Ineludes n-butane. isobutane, buienes, but 
facture 7 Ime ides ethane pentanes and pentenes= 

tetrapropylene. and hydrocarbon mixtures 


The Korean situation and its rari- 


TABLE |—1949 U. S. Production and Sales of Crude Products from Petroleum 
and Natural Gas for Chemical Conversion' 


Production — —— 
1,000 1,000 Ibs. 
4 25.511 
22.081 
6.585 
27 12,115 
2,295, 60 43.06% 
130,234 125 
1.08 102 4,737 
1.1724. 863 


251.408 6.254 
‘ O73, 197 111.574 
rate used in aviation fuel 

(51,012,500 gale + 

gals 

wium carbolate and pher 
acid. Production of the 
Miuction of ethylene from ethyl aleohol totaled 


nanufacture f butadiene 
ylenes sobutylene and butadiene-butylene mixture 
soprene, hexane heptanes, nonene, polybutene, 
ymer a er 
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tota N 
ylene 
ate 
105.844 176.537 42.007 
613.400 GOT 12.953 
148 O25 4.602 
408 6,254 
10 


Tomorrow in Petroleum Technology 


duction of an entirely different chem- 
ical type of material 

As regards future increases in 
production, Powers points out that a 
continuation of the trend of recent 
years would yield a production level 
1,000 times greater than the present 
in SO years. However, he does not 
anticipate any such rate of increase 
over such a long period, although he 
believes that the rate of growth over 
the next few years may be even 
greater than in the immediate past 
“Certainly, the volume of produc- 
tion will be increased at least ten 
times in the next half century, and 
there are possibilities that a hundred- 
fold increase 

“The supply of raw materials, how 
ever, may well be one of the limiting 


is not impossible 


factors in the growth curve The 
growth in the immediate future will 
have to come largely from petro- 
chemicals. It is, however, apparent 


that the demands of the plastics in 
dustry in this field will increase 
greatly, and unless the rate of pro- 
duction is tremendously increased, 
adequate supplies will not be avail- 
able, since the projected future fig 
ure for the year 2000 is greatly in 
excess of the world production of 
crude oil in 1949 

“These considerations indicate the 
possibility that plastic materials from 
natural products such as 
and rubber may become increasingly 
important in the plastics field,” al- 
though “the trend, if any, has been 
in the other direction. The materials 


cellulose 


from these natural products have 
proved to be rather more expensive 
than the entirely synthetic plastic 
materials which have supplanted 


them in a large number of fields 
Incidentally it has been esti 
mated'*) that “there are 3,500 com- 
panies in the U. 8S. concerned with 
the production of plastic materials 
and the manufacture of plastic ar- 
ticles from them. These firms employ 
in the neighborhood of 100,000 peo 
ple, and plastic products made this 
year probably will exceed $1,000,000 


000 in value’ 


Privately Owned Atomic 
Energy Plants Proposed 


LMOST lost in the debate over 

the imminence of an atomic war 
has been a proposal made in June 
just tefore the Korean conflict, by 
Charlies A. Thomas 
president of the Monsanto 
Co., who suggested that private in 
dustry build with its own funds 
plants to produce nuclear } 
energy, in partnership with the Gov 
ernment which would loan or 
the uranium and would purchase the 
plutonium and isotopes and other 
by-products produced 
“the first 
75.000- 
built by 


executive vice 
Chemical 


le Ase 


fissionablk 

According to Thomas 
step might be a $35,000,000 
kw. power plant in Idaho 


790 


private industry. The plant would 
furnish power to produce phosphorus 
for fertilizer, while still supplying the 
Government with plutonium.” Thom- 
as also proposed that uranium fuels 
should be leased to petroleum com- 
panies “for cracking petroleum.” 
Transfer of uranium and plutonium, 
etk would be under guard. “The 
Government would pay a fee to in 
dustry for converting a portion of 


the uranium into plutonium. This fee 
would offset the increased power 
cost 


High Fuel Needs of Turbines 
May Be Offset by Low Costs 


ACH time a “new 
4 energy or a new prime mover 
comes along, speculation 
rife as to its use in 
This has been true, during the past 
six years particularly, in the 
of the gas turbine, with optimista 
repeatedly failing to heed more fac- 
tual pronouncements of engineers 
Typical of the latter is the recent 
statement by S. H. Hage, chief of 
Boeing's Propulsion Development Di- 
vision, that he near- 
future use for gas turbines in “pres- 
ent-design” cars. According to one 
report, however, Hage did pre- 
lict a use in buses and trucks, of 
present design, as a ‘booster power 
plant for short periods.’ He believes 
that the high fuel consumption of 
turbines will be offset by ultimate 
low maintenance costs and low urst 
if and when mass production 
is achieved. “In five to ten years, 
he predicted, it (the gas turbine) 
will provide ‘good competition’ witn 
gasoline and Diesel plants 
Tests conducted by Boeing have shown 
that gas turbines can burn manv 
fuels, and Hage states that the en- 
gine “has good possibilities to burn 
fuel oil of a less-refined nature at 
a third to half cheaper” than ordi 


source of 


becomes 
automobiles 


case 


does not see 


costs, 


power 


nary motor fuels 

In a recent Chemical Engineering 
survey on gas turbines'®' by L. N 
Rowley, executive editor of Power 


Magacine it was stated that “the 
economic position of the gas turbine 
will grow clearer as experience with 

commercial units piles up, and 
as manufacturers enough 
to establish costs on a 
production At present, a gas 
t plant of high efficiency looks 
expensive than a Dic- 


secure 


business 


urbine 
mewhat more 
scl or gas engine plant, and is less 
efficient. It will, however, burn cheap- 
(Bunker C type). The mar- 
gin is close enough to make investiga- 
m of such a plant worthwhile. The 
mple gas turbine has the virtue of 
low first cost, ease of installation, and 
voling These 
haracteristics make attractive as 
a peak-load or standby unit, as a 
plant for remote and water-scarce 
unit combination with 


lack of need for water 


areas, and as a 


others For the time being, at 
least, gas turbines must operate on 
gaseous or liquid fuels. Research on 
coal burning is taking a promising 
turn, however, and it may be possible 
in the future 

Rowley states that the thermal! e!- 
ficiency of simple gas turbine plants 
is 17-20% “adding a regenerator 
intercooling, and reheating brings us 
up to the 28-300, range. This is 
about as far as American designers 
seem to consider it advisable. Euro- 
pean designers, using intercooling and 


reheating to a greater extent in 
considerably more complex plants 
claim efficiencies of 35-37% One 


recent low-efficiency gas turbine Was 
installed at an over-all complete cost 
of about $105 per kw., “well unde: 
possible alternatives.’ 

Moreover, much debate continues 
to rage between advocates of the 
turbo-jet and turboprop engines for 
commercial air transport use. The 


recent SAE meeting left his 
impression 
“(1) The Canadians and British 


are ready to go into production on 
both turbojets and air frames for jet 
transports, and their airlines have 
already ordered smal! numbers. Chief 
objection to these units is high fu 
consumption, 

‘(2) American and British engine 
builders have several turboprops now 
flying experimentally and more on the 
way for commercial transport use 
Many regard these turboprops as the 
next logical step in air transport 
engines because postwar transports 
now using piston engines can be con- 
verted for turboprops. Besides, these 
turboprops offer considerably better 
fuel economy than presently available 
turbojets 

“(3) Both turboprop and turbojet 
designs will benefit over the next 
few years from such developments as 
inlet anti-icing, more efficient com- 
pressor types, higher pressure ratios 
and higher gas temperatures. Var 
able-area jet nozzles will increase 
propulsive efficiency of turbojets, and 
better propellors will do the san 
for turboprops; and 

“(4) Ultimately, turbojets will pow- 
er transports for 600 mph. and may- 
be faster flights over major routes 
Turboprops will power transports fo 
100-500 mph. shorter-haul flights 
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Today's value-wise motorist demands premium 
performance when he pays premium prices 

for lubricants. He’s likely to ask, ““What makes 
this premium-priced oil worth more?” Your 
dealers need not hesitate to answer such 
questions if you employ Monsanto Additiv 

to put premium performance in your oils 

and tell your dealers about the improvem 
you've made. For details on Monsanto 
Additives, mail the coupon. MONSANTO 
CHEMICAL COMPANY, Organic Chemic 
Division, 1746-G South Second Street, 

St. Louis 4, Missouri. 


MONSANTO ADDITIVES 


44 GEAR LUBRICANT ADDITIVES — 
Santopoid* 29 —— Enables a single gear lubri- 


POUR POINT DEPRESSANTS — 


Santopour,* Santopour B — Keep motor oils 
fluid at low temperatures. Minimize pour rever- 
sion while in storage. 


cant to property lubricate hypoid and other gears 
under severe operating conditions in high-speed 
passenger cars, heavy-duty trucks, tractor-trailers 
and buses. 


MOTOR OIL INHIBITORS — 
Santolube* 395, 395-X and 398 — Protect 


against bearing corrosion and oil oxidation. Pri- 
marily recommended for “premium” motor oils. 
Santolube 394-C — Used in combination with 
any level of detergency to insure oil stability and 
protection against bearing corrosion. 


MOTOR OIL DETERGENTS — 


Santolube 203-A, 303-A, 520 — Detergent 
and dispersant type additives that minimize ring 
sticking by dispersing lacquer, sludge and other 
insoluble oil contaminants. 


*Reg 
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3Z VISCOSITY INDEX IMPROVERS — 


%, Pat. Og. 


Santodex*-— Monsanto's new viscosity index im- 
prover... Makes easier starting possible in cold 
weather ... gives better oil film protection to en- 
gine working parts... makes dual-grading practical 


SERVING 


August, 1950 


INDUSTRY 


MEDIUM AND HEAVY-DUTY COMBINATIONS — 


Santolubes 205, 206, 360, 374, 521, 
522, etc., con be adapted to your base stocks 
for medium and heavy-duty service. 


MONSANTO CHEMICAL COMPANY 


Organic Chemicals Division 


1746-G Seo 


ith Second Street, St. Loum 4. Missouri 


Please send data on 


WHICH SERVES MANKIN 


[To obtain more data on advertised products see page 882) 
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TIME, WORK AND CASH 


"The tougher the job, the tougher the 
tools have gotta be—for me that’s 


guarantee means no 
pipe wrench housing 
expense—at all, ever 


@ Workers everywhere like the work-saver 
features that make rttarp the world’s fa- 
vorite. Housing is guaranteed against break- 
age or distortion. Adjusting nut spins easily 
in all sizes 6" to 60." Handy pipe scale on 
hookjaw. Instant-action non-slip, non-lock 
jaws. Powerful comfort-grip I-beam handle 
with flared end that won't let your hand 
slip off. Ritgmims save your time and money. 
Buy them at your Supply House. 


— 


702 {To obtam more data on advertised products seer pave 


WORK-SAVER PIPE TOOLS 
THE RIDGE TOOL CO. « ELYRIA, OHIO 


Synthetic Rubber 


While I am delighted to find 
your influential publication actively 
urging a strengthening of the na- 
tional position in the production of 
synthetic rubber July PP, “New 
Rubber Program Needed——Now Pp 
778|, I doubt whether it is possible 
to do anything along this line under 
present conditions save to reactivats 
the existing government-owned plants 
as quickly as possible 

If this should turn out to be the 
case, I hope you will not lose your 
interest in the matter, however, and 
when conditions improve I hope to 
find you again campaigning for a 
sound synthetic rubber industry un- 
der private auspices 

FRANK A. How 
New 


York, 


7 the article appears to be quite 
factual and well written. There is 
however, one point which we feel 
should be contained in any over-all 
study of the rubber situation, and 
that is that there are times when 
“international security” may be quits 
as important from the U. S. view- 
point as “national security 

With the present high consumption 
which we are now experiencing in 
this country there is from the pro- 
ducers’ standpoint a more than sat 
isfactory demand for their product 
and the price of natural rubber bears 
this out. If at some time in the fu 
ture however the U.S.A. demand 
shrinks to a point where the price for 
rubber brings on poverty and malnu 
trition in the areas where rubber is 
produced, thereby making them vul 
nerable to Communism, then we feel 
that a subsidized synthetic rubber ir 
dustry should not be used as a price 
weapon to cut off our Far Easterr 
allies from this market 

At the present time, of course, both 
natural rubber and synthetic rubber 
are short and we are faced with a 
possible war Needless to say, under 
these circumstances we fully support 
the President's recent decision to re 
open several nthetic plants, solely 
because the needs of national s« 
curity demand it 

H. C. 
Associate Director 
Natural Rubber Bureau 
Washington, Db. C 


e The thing that has bothered e for 
some time s that it seemed evident 
that we were growing nearer te a 
crisis that might effect the im 
and con nptior f rubber rather 
than moving int i more stable i 
ternational situatior The present 
hortage nthe ipply of benz 
which has seriously delayed the r 
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creased output of the 
plants, is only one of the 
plications which would be 


copolymer 
many 
certain 


com- 


to 


arise as the pressure for military 
supplies increases 

Also, no matter how smoothly the 
transition might be accomplished, a 
change from government operation 
to private operation would create a 
period of stagnation which would 
last for many months, in which time 


neither the Government nor the pros- 
pective purchasers would or perhaps 
could move to modify or extend the 
program as it then existed 

For these and other reasons I have 


felt that this is not a good time to 
transfer the industry to private 
hands. The oft repeated assertion 


that research and development is suf 
fering because of the delay does not 


have any factual background that I 
can discern 
Ray P. DINSMORE 
Vice President 


Goodyear Tire & Rubber Co 
Akron, Ohio 


LPG for Motor Fuel 


Is your staff making any studics 
as to the rate of growth in the 
change-over from motor gasoline to 
propane fuel by trucks, buses and 
tractors in this country? The rate« 
of this change is surprisingly high 
particularly with tractors, and I'm 
wondering if the next 5 years won't 
Set considerable motor fuel turned 
back to the automotive market 

A thought on another line. If the 
automotive industry continues to 
push up compression ratios, forcing 
additional cracking. and does not 
build at least 25°; fuel economy into 
cars at the same time, where will 
motor fuel supplies come from. There 
are 40,000,000 vehicles on the road 
today and automobile men say there 
will be 50-55,000,000 by 1960. That 
is going to take a lot of gasoline 

WILLIAM F. 
Secretary 
Natural Gasoline Assn. of America 


Tulsa, Okla 


More Storage Required 
Your comment in PETROLEUM 
ESSING |“Refining Trends 

663 the heating 
problem is of 
we on the 
increasingly 
months. It 
urprising to 
of heating oils from California 
Atlantic Seaboard develop 
while ocks are low 
on the though 
than 


June, p 
concerning ou in 
ventory 


interest 


considerabk 
West 
aware of it 
would not be 


and Coast 


have become 
in recent 
movement 
to the 


because 


us to see a 


eastern st 
West 


are 


supplies 
not bur 
needed to 


Coast 
densome greater 


meet local demands 
The 


nt 


problem of supplying sulfti- 


heating oils to meet demands in 


the eastern part of the country has 
ecent vears been magnified by the 
ipid growth in consumption of this 


duct relative to other principal 
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Having SLIDE RULE trouble? 


When the problem is moving air or gas, turn to 
R-C dual-ability for accurate, dependable answers 


Thats one job we know, inside-out. For almost a century, 
weve been air-and-gas specialists, exclusively. Without being 
immodest, we think our engineers are the best informed in the in- 


dustry, on blowers, exhausters, gas pumps and related equipment. 


They have an extensive line to draw on, too. They make un- 
biased recommendations between Centrifugals and Rotary Posi- 


tives 


we're the only company offering this dual choice. With 


capacities ranging from 5 efm to 100,000 efm.we can supply stand- 


ard units closely matched to the job, for efficiency and economy. 


As to how R-C equipment performs. our old-time, repeat 
customers are the best answer to that. They ll testify that you 


will reduce your buying and operating problems when you call 


on R-C air-and-gas specialists, 


ROOTS-CONNERSVILLE 


508 Texas Avenue, 


Type Ol, Single-stage Cen- 
trifugal Blower for outdoor 
operation at oil refinery. Ca- 
pacity 11,750 cfm 


BLOWER CORPORATION 


Connersville, Indiana 


R-C Rotary Positive Blow- 


er used in oil processing 
Capacity 3,160 cfm 
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For several years Ohio Steel has been supplying their 
Type 3000 screw-lock fitting to refineries in many parts 
of the world. The cutaway view shows the strong, positive 
holding mechanism. This safe, simple assembly has a short, 
plug seat for easy removal. Ohio's Type 3000 is especially 
recommended where stainless steel is required for highly 
corrosive service. 

The design of this fitting lends itself to Ohio's directional 
solidification casting principle. 


THE OHIO STEEL FOUNDRY CO. 


LIMA, OHIO — Plants at Lima and Springfield, Ohio 


District 

offices in: Chicago Detroit Pittsburgh 
Cincinnati Houston Sen Francisco 
Cleveland New York St. Louis 
Dallas Philadelphia Tulse 
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products and the resulting intensifi- 
cation of the seasonal swings in to- 
tal petroleum product demands. It 
is becoming increasingly clear that 
the industry, or secondary suppliers, 
east of the Rockies require larger 
storage facilities to enable demands 
to be met with stable year-around 
refining operations 

MAx LORIMORE 

Assistant Comptroller 
Union Oil Co. of California 
Los Angeles 


Even More Important Now 
(The letter below was written 
before war flared up in Korea) 
It is important that heating oil 
stocks in this country be built up 
during this summer to a level at least 
equal to that which prevailed at the 
opening of the last heating season 
It would be unwise to assume that 
the weather next winter, or any fu- 
ture winter, will be milder than nor- 
mal or that the last two heating 
seasons should now be considered as 
normal in estimating future winter 
requirements 
In addition to the adjustments nec- 
essary to meet the changing weather 
conditions, there has been a serious 
shift in the pattern of wholesale 
buying of petroleum products. Great- 
er dependence is being placed upon 
refiners to meet sudden and drastic 
changes in petroleum consumer de- 
mands. Petroleum storage capacity 
must be increased at all levels to 
assure availability to consumers in all 
localities under any prevailing con- 
dition 
Heating oil stocks at present are 
low and, unless the rate of accumu 
lation during the summer is stepped 
up and an increasing number of stor 
age units are provided throughout the 
country and made ready to supply 
the ever-increasing consumer de- 
mands, local shortages, no matter 
how small, will be translated into 
more steps toward government con 
trol and a long series of congressional 
investigations when the industry 
might be hard pressed to keep the 
home fires burning 
JAMES V. BROWN 
Secretary-Treasurer 
National Petroleum Council 
Washington, D. C 


NLGI Meeting 


The July issue of PETROLEUM PRoc- 
ESSING |p. 749] carried our Annual 
Meeting dates as Oct. 3-6 in New 
Orleans and Oct. 30, 31 and Nov. 1 
in Chicago 

Our last year's meeting was in New 
Orleans This year’s meeting will 
be held at the Edgewater Beach Ho 
tel in Chicago on Oct. 30, 31 and 
Nov 1 

HARRY F. BENNETTS 
Executive Secretary 
National Lubricating Grease 
Institute, Kansas City, Kans 
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INCREDIBLE 
PERFORMANCE 


a WITHTHE | MAINTENANCE costs drop to a new low; valve 
MIRACLE LUBRICANT. efficiency is tremendously increased; operation 


is vastly improved—by the using of Rockwell 


Hypermatic lubricant in Nordstrom valves. 


Leakage is positively prevented by keeping the 

valves in a 100% lubricated condition—and 

. NN with less frequent relubrication. In all of your 
Nordstrom valves, use Hypermatic. 


Keep upkeep down 


VALVES Automatically Lubricated 


be oF, * 4 q 
5 
j 
» 
r 


makes a 

mateo 


by ck 


\ mpounds energy to 
pply pressure so that no | k cAn dev p inter 
ation ts the most important feature on a valve 
rst ssumes tremendous impor 
function of sealing 
all 


wn the lubricant scre' 


m valve it 


t pertorms the 


NORDSTROM LUBRICANT 
PROTECTS THE SEAT 
SEALS THE PORTS 
JACKS THE PLUG 


VALVES 


Nordstrom Valve Division ROCKWELL MANUFACTURING CO., Pittsburgh 8, Pa. District of ces principal cries 


@ That stick of Rockwell Hypermatic lubricat 
converts Nordstrom valves to lubricat 
constant 
nally. Li 
In the N 
Cance be 
the ports 
ing the tapered plug if necessary, PLUS the new 
est advantage ‘ ¢ lubrication. Keef 
upkeep down. Use venuine Rockwell lubr 
cants. If pre 
a 


iciency by 


Preventing frequent shut- 


downs resulting from coking 


and corrosion due to salt, 


Removing insoluble solids, 
which settle in the water phase 
instead of in other refinery 


equipment. 


By eliminating the cause of salt trou- 
bles, Tretolite Desalting results in bet- 
ter refinery operation with minimum 


trouble and expense. 


When you have a salt problem, ask 

for a Tretolite desalting survey. The 

Tretolite Company provides complete 

desalting service: Consultation, on the 

TRETOLITE COMPANY spot laboratory testing and plant 
Wha nupacturing Chemists engineering. 


ST. LOUIS 19, MISSOURI 


CHEMICALS FOR THE PETROLEUM INDUSTRY 


DESALTING + DEHYDRATING + WATER DE-OILING + CORROSION 
INHIBITION + SCALE PREVENTION + PARAFFIN REMOVAL 
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PRECISION PROCESS 
SEAMLESS WELDING FITTINGS 


Your preference for Globe Welding Fittings is support- 
ed by a source of supply with exceptional qualifications. 
Specialized metallurgical experience and facilities gained 
pec g I & 

in years of steel tubing manufacture enable Globe to 
produce welding fittings by a precision process that 
yields a superior product. 

Send for the Globe Welding Fittings Catalog No. 501. 

GLOBE STEEL TUBES CO., Milwaukee 15, Wisconsin 


Chicago — Cleveland — Detroit — New York — Philadelphia — St. Louis 
— Tulsa — Houston — Denver — San Francisco — Glendale, Calif. 


SIZE RANGE OF GLOBE SEAMLESS WELDING FITTINGS 


Standard | Double 
Description of Weight Extra Strong (Schedule Extra 
Fitting (Schedule 40) (Schedule 80) 160) Strong 
Elbows 45° Long Radius to24in. % in. to24in. Lin. tol2in. Lin. to8in 
Elbows 90° Long Radius n.to24in. % in. to24in. Lin. tol2in. Lin. to8in 
Elbows 90° Short Radiu: 1 in. to n. 1% in. to 24in 
Returns 180° Long Radius 1. to 24 in lin. to24in. Lin. to12in. Jin. to 8 in 
Returns 180° Short Radius} lin. to 24in. 1% in. to 24in 


Reducers (Concentric i lx%in.to lx%into |1x% in. to 
and Eccentric) 24x 20 in 24x 20 in 12x 10in 12x 10in 

Tees Straight ; 2 4 in. to 24) 2 1 in. to 8 in 

Tees Reducing Outlet in 24 4 in. to 24in. Lin. tol2in. Lin. to8in 

Producers of Globe | eaint teel Stub Ends Lap Joint n. to 1 in. to Z 

—Gloweld 

— Alloy 


Seamless High Purity Ingot Iron Tubes an 


Caps n. to 24 ir 1 in. to lin. tol2in. Lin. to8in 


Flanges available inch to 24 inches in all weights 
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GIT} Chooses Carrier Centrifugal Compressor for “Cat Cracker” 


Lhe thuid catalytic cracking unit at the waste heat boiler on the “cat blades are matched to insure static 

the Billings, Montana, refinery of the cracker.” Because the Carrier Cen- balance. Then the forged shaft and 

Continental Oil Company is supplied trifugal produces a steady stream of impellers are progressively balanced 

with air from this Carner Compressor air in large volumes with no pulsa- stauically and dynamically—prior to 
The compressor is direct-connected tion, piping and manifolding costs are assembly 


ed 
reauced Construction like this insures fine 


to a condensing steam turbine. The 
complete unit is mounted on a tabri- The desien of the Carrier Compres- operation and dependability. Carriet 
cated structural steel base " Lhere is only one major Centrifugal Compressors built over 25 


Steam for driving the Carrier Cen Wi t sing i ist from ve or ill operating efhiciently 


trifugal may be supplemented from ose-grained semi-steel, The ) Carrier Corporation, Syracuse, N. ¥ 


CENTRIFUGAL COMPRESSORS + REFRIGERATING EQUIPMENT 
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For the high-temperature, high-pressure bolting applications encoun- 
tered in refineries, it pays to put the Bethlehem Quenched Nut to work 
For this economical nut can take it. In fact, it’s at its best when the 
going is tough. 

The Bethlehem Quenched Nut has the ability to withstand difficult 
bolting conditions because it is hot forged. Instead of being, punched 
from a hot bar, like ordinary nuts, the Quenched Nut is formed by 
forging and extruding hot metal into a forming die. This is followed by 
quenching and tempering. What's the result? A nut strong enough to 
break virtually any stud or bolt on which it is used. by Bethlehem Pacific Coast Stee! Corporation, Export 

The Bethlehem Quenched Nut also has a tough grain structure. 
Besides, its oxidized sides put up a good fight against atmospheric cor- 
rosion, and its ground bearing surface is definitely superior to common, 
machined surfaces. 

The Quenched Nut is made at Bethlehem’s Lebanon, Pa., plant. It 
conforms to Grade 2H of ASTM Specification A194, and is carried in 
stock in bolt sizes from 3 in. to 31/ in. Also carried in stock at Lebanon 
are nuts in Grades O, 1, 2, and 4. For additional details about the 
Quenched Nut, call in a Bethlehem man, or write to us at Bethlehem, Pa. 
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This 22-Foot Hartzell Cooling Tower Fan 
Can Give You.... 


Shown on the Hartzell test stand is the are now making deliveries in the sequence 


new Hartzell 22-foot Cooling Tower Fan 
Blades are of Hartzite plastic, which has 
proved itself to refiners so convincingly 
on Hartzell fans up to 20-foot diameter 
It was run continuously at 125% of its rated 
speed on test; stresses developed were 
55% greater than are encountered in serv 


in which orders are received, will give you 
maximum cooling power per cubic foot of 
tower. Power cost per cubic foot of air 
moved is relatively low 

If you build or buy cooling towers using 
fans of 3° to 22° size, specify Hartzell. If 
you've had trouble with fans in existing 


PORTABLE BLOWER CLEARS 
FUMES FROM TANKS 


Shown above is a Hortzell Vaneaxial Blower 
on casters Easily lifted by two men; com 
pact, powerful Specially mounted by Hartzell 
to clear fumes from gasoline tank trucks before 
and during interior welding repairs. Each of 
three portholes, any or all of which con be used 


ice. It delivered 1,250,000 cfm at 180 HP 
This truly great new fan, on which we 


at one time, delivers approximately 500 cim 
through 5-foot long 5” hose. End assemblies 
troubles will end! eosily reversible for exhousting or blowing 
Other capacities con be produced 


towers, replace with Hartzell. Your 


MATL cOoOuPON NOW FO 


HARTZELL 


PROPELLER-TYPE FANS AND BLOWERS — ROOF VENTILATORS — UNIT HEATERS + ENGINEERING OFFICES IN PRINCIPAL CITIES 


INFORMATION 


PROPELLER FAN CO. 


Compa: 
Div of Castle Hills Corp Ms 
Street & No 


pert. OHIO 


City & State 
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DAVISON MICROSPHEROIDAL 
CATALYST 


In order to serve the petroleum industry’s 
needs for synthetic fluid type cracking 
catalyst in microspheroidal form, Davison 
is installing spray drying facilities in its 
Cincinnati, Ohio catalyst plant. The in- 
stallation is scheduled for completion by 
October, 1950. 

The new equipment includes the larg- 
est spray drying chamber yet installed 
for the purpose of making petroleum 
cracking catalyst. It will be capable of 
producing several grades of catalyst in 
microspheroidal form, each having unusu- 
ally favorable particle size distribution. 

The chamber will be built entirely of 
stainless steel; and with other special 
processing equipment, the catalyst pro- 
duced will equal the high standards of 
quality inherent in all Davison products. 

Now, your requirements for fluid syn- 
thetic cracking catalyst can be supplied 
by Davison in either microspheroidal or 
ground form and you can depend on 
Davison for reliable and cooperative 
service. 


TO.CC 


PROGRESS THROUGH CHEMISTRY a 


THE DAVISON CHEMICAL CORPORATION 


en, Baltimore 3, Maryland 
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G-R REBOILER 


G-R TYPE B HEATER 


GRISCOM-RUSSELL - PIONEERS IN HEAT TRANSFER APPARATUS 
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This Badger-built plant is a model of top- 
notch engineering and construction. To help 
make it so, G-R Exchangers, Coolers, Heaters 
and Reboilers are used, because of the proven 
excellence of G-R Heat Transfer Apparatus. 


Here, as in other petroleum refining and 
chemical process plants all over the world, 
G-R Heat T G-R TUBULAR EXCHANGER 
cat ranster apf as se A shell-and-tube unit with many distinctive features for 
assure maximum effectiveness at minimum efficient performance with minimum attendance and main- 
tenance expense. 
operating and maintenance cost. 


G-R designs include bare tube and finned tube 
units for every heat transfer requirement, 
based on our unequalled specialized experi- 
ence of more than 80 years. Each G-R unit has 
many exclusive and distinctive features which 
have been developed through continuous 
pioneering and which are unobtainable in 
other designs. G-R REBOILER 


— F ai a Widely used in process industries, and available with 
Write for bulletins describing heat transfer either bare tubes or K-Fin helically finned elements. 


units :n which you are interested, and be sure 
to consult the G-R engineers for your par- 
ticular needs. 


THE GRISCOM-RUSSELL CO. 
285 MADISON AVE., NEW YORK 17, N.Y. 


G-R TYPE B HEATER 
A simple, practical design, highly efficient 


on ate p temp 


duties. 


GRISCOM-RUSSELL 
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BARRELS 


| ‘DAILY THROUGHPUT 
LICENSED BY PERCO* 


C) \) Perco Processes, such as Copper Sweetening and 


/ 
/ 
> 


Yz Cycloversion*, are proving their datly effective- 


ness in all sizes of refineries and gasoline plants 


Basic Perco designs are simple. Construction costs 
are attractively low, High operating efficiencies 
are achieved and maintained with remarkably 
small manpower and instrumentation control. 
Write us for information on how a Perco installa- 
tion will integrate with your facilities to help you 
realize more profit from your daily throughput. 


_PERCO DIVISION 


PHILLIPS PETROLEUM COMPANY 


BARTLESVILLE, OKLAHOMA 
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henever you see 


furnaces like these 
you can be sure 
they're 

Petro-Chem Iso-Flow* 
design 


More than 052 are in 
satisfactory operation 
throughout the world 
in the petroleum and 
allied industries... 
for all processes and 


for any capacity. 
* Reg. U. S. Pat. Off. 


CHEM 


ISO-FLOW FURNACES 


TRO LOPMENT CO., 


. wally, Chicago - Lester Oberholz Califorma 
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Getting “most of the salt’’ is not enough. In every 
installation Petreco engineers aim at 100% re 
moval —and they're getting it, or closely ap- 
proaching it, time after time. Some Petreco users 
now install desalters to treat crudes considered 
“comparatively salt free” only a few years ago. 
Maximum salt removal permits top refining effi- 


‘ciency—you get PERFORMANCE with PETRECO. 


COMPETENT SERVICE... 


Petreco engineers supervise construction on 
every installation. Petreco resident engineers are 
on 24-hour emergency call. Petreco research 
technicians and laboratory facilities are always 
ready to assist refiners on salt problems. Petreco 
engineers regularly inspect the desalting equip- 
ment and check its performance. Petreco ware- 
houses replacement parts close to all major re- 
fining centers. You get SERVICE with PETRECO. 


FAST PAY OUT... 


One refiner states that Petreco Desalting “paid 
out” in three months! Another cited a five months 
payout. Payouts such as these represent substan- 
tial savings for any refiner charging salty crudes. 
The reasons most frequently cited for Petreco’s 
fast payout are: Less plugging in crude furnaces, 
heat exchangers and reduced crude furnaces; less 
corrosion in topping units. You get FAST PAY- 
OUT with PETRECO. 


OPERATIONAL FACTS... 


If you have a desalting problem, ask Petreco for 
facts and fiqures—-Petreco engineers can tell you 
why Petreco desalters deliver such high removal 
percentages, how Petreco Service is designed to 
help you, and why, how and where Petreco De- 
salters have more than paid their own way. Get 
facts! They're available from 


PETROLEUM RECTIFYING COMPANY 


5121 SO. WAYSIDE DR., HOUSTON 1, TEXAS 
1390 £€. BURNETT ST.. LONG BEACH, CALIF 


PETROLEUM PROCESSES | 


SPECIALIZED DEHYDRATING 


pe 50.2 
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Avoid N-TIME 


When you buy a valve, ask yourself these two ques- 
tions. First, will it operate satisfactorily in the service 
in which it is to be used? Second, and of most impor- 
tance, how much maintenance will it require? Be- 
cause, every time maintenance becomes necessary, 
there’s a two-fold cost. One, the cost of labor —and 
possibly parts--to put it back in working order. Two, 
the loss of production farther down the line. 


And, because Powell Engineers a/ways have this in 
mind, every valve in the complete Powell Line* is 
designed and made to avoid, as far as possible, 
“DOWN-TIME” for maintenance 


That’s why, through the years, Powell Valves have 
been noted for long, trouble-free performance--even 
under the most exacting service conditions. 


Fig. 375 — 200-pound 
Fig. 3033—Ciass 300-pound Cast Alloy 
Stee! Angle Valve flanged ends, 
outside screw rising tem and bolted 
flanged yoke. The streamlined areas 


Gate Vaive 
Screwed ends, union 
bonnet inside screw 
rising stem and re- 
newable 
wear-resisting nickel- 
bronze disc 


through the body assure maximum flow 
with minimum pressure drop. Built to 
handle temperatures up to 1400 F 


Fig. 6079 Motor Operated) Class 600-pound 
Cast Steel Gate Valve for Pipe Line Service 
Has flanged ends and bolted flanged bonnet 
Classes 150, 300, and 400-pound valves can 
be furnished. Aiso available with gears. 


*The Complete Powell Line includes Globe, Angle, “Y", Gate, Check, 
Non-return, Relief, and Flush Bottom Tank Valves in Bronze, Iron, 
Steel and a wide range of Corrosion-resistant metals and alloys. 


Ask your nearest Distributor —or write direct 


Suing check Valve win ranges ‘The WM. POWELL Co., 2525 Spring Grove Ave. 

9. 3 — Large 125-pound tron 
W LL pring Body Bronze Mounted Gate Vaive 
and bolted cap. Disc has ample tift to 4 saa + H with flanged ends, bolted flanged 
permit full, straightway, unobstructed % 0. Box 106, Station B, Cincinnati 22, Ohio yoke, alte screw dang stem ne 
flow through the valve body. 


DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES Capered Gane wenge 
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Dum Dum FOR METAL DOES 
WHAT PAINT CAN NEVER DO! 


This thick, tough, elastic coating (not a chances with temporary protection. Not 

paint) stands up against every kind of cor- when Dum Dum for Metal gives more 

rosive element; combats industrial fumes lasting protection over the long haul than 

and gases, sun and rain, freeze and thaw any other protective coating. 

for years and years. It does what even 

the best of metal protective paints (which See for yourself! 

we make, of course) can never do. You'll find experienced appliers of Dum 

Dum for Metal no matter where you do 

business. For complete information on 

If you buy materials with an eye on how Dum Dum for Metal can solve your 

length of service, you can’t afford to take tank maintenance problem...write, wire 
or phone Arco today. Ask for the inter- 
esting, informative booklet, available 


FOR METALS MANY ADVANTAGES without charge or obligation, which gives 


all the facts about Dum Dum for Metal. 
MORE THAN A PAINT— Dum Dum for Metol is Address Dept. P-5. 
sproy-applied in a thick, tough but elastic coating many 
times the thickness of paint. It adheres to metal surfaces 


Can you afford to paint? 


“Dum Dum” is a registered trademark of The Arco Company. 
regordiess of shape or contour 


NO MOISTURE SEEPAGE...NO MOISTURE 
VAPOR TRANSMISSION — Most point films be 
come porous in time and allow direct seepage of moisture 
Dum Dum for Metal sets up o “vopor barrier”... keeps 

out not only moisture, but also moisture vapor 


Paints, Lacquers, 
STAYS PLIABLE — Dum Dum for Metal's ovter Varnishes, Enomels, 


surface sets up with ao tough skin while the undersurface Protective Coatings 
remains pliable and elastic 


TRAOE MARK 
HEALS ITSELF — Should Dum Dum for Metal’s tough 
outer surface be bruised or broken, the pliable undersurface T E Ss T ED FIRST TO MAKE IT LA ST: 


skins over where exposed and heals itself THE ARco COMPANY e CLEVELAND e tos ANGELES 
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NEW 20,000 BARREL CALTEX HOLLAND REFINERY 
Engineered and Constructed by 


ARTHUR G. McKEE & COMPANY 


This complete refinery, one of the most modern in Europe, 
is a typical example of the world-wide design, engineering 


and construction services provided by the McKee organization. 


& COMPANY 


ENGINEERS AND CONTRACTORS + ESTABLISHED 1905 
2300 CHESTER AVENUE, CLEVELAND 
30 Rockefeller Plaza, New York, N. Y. 


DESIGN, ENGINEERING AND CONSTRUCTION FOR THE PETROLEUM REFINING AND IRON AN ' INDUSTRIES 
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BETTER THINGS FOR BETTER LIVING 
. .. THROUGH CHEMISTRY 


DUPONT SERVICES 


meet the specific needs 


of the refiner 


RESEARCH 


ag IN MANUFACTURING 


MARKETING 


USE DU PONT TETRAETHYL 


SERVICE CENTER 
CHICAGO FAIR OF 1950 
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These Du Pont 


IN RESEARCH 


To aid the refiner in the most effective use of a complete line of gas- 
oline additives, Du Pont provides an extensive service program. The 
following outline highlights where some of these services ore of aid. 


Research Helps Match Fuels and Addi- 
tives to Engine Needs—iIn the Du Pont 
Petroleum and other laboratories research 
effort is being directed at those problems 
of the refiner which involve development of 
new fuels and better combustion control. 


Problems Under Investigation — Among 
specific studies being made are the following: 
Combustion Reactions — Investigating the 
chemical changes that take place in the air- 
fuel mixture under pressure just prior to 
combustion and during combustion. 


Deposit Studies—Research into the chemical 


nature of engine deposits. 


Sulfur in Gasoline—The how and why of sul- 
fur effect upon octane number of leaded 
fuels. 


Effect of Fuel Components on Performance— 
Research, recently completed, provides in- 
formation on the blending of fuel compon- 
ents as they affect TEL requirements and 
performance. 


Du Pont Research Is of Use—Significant 
findings on research projects are made 
known to refiners: 


Through Publication of Papers—Papers on re- 
search results are presented at technical 
society meetings. 


| 
Your Problems» 
Services are Applicable to 
| 


Through Meetings with Refinery Research 
Groups—Members of the Du Pont research 
staff discuss projects under investigation in 
meetings witha refiner’s own research group. 


Company-wide Research - Findings of 
other Du Pont research laboratories are 
available at all times to the Petroleum Chem- 
icals Division for consideration as to their 
application to the petroleum industry. 

* 


IN MANUFACTURING 


Aid in the Most Effective Use of Addi- 
tives—Du Pont provides a complete range 
of services that function within the refinery. 


TEL Blending—Du Pont representatives are 
thoroughly familiar with requirements as 
they apply to men, equipment and methods. 
Blending Plant Design, Construction—Complete 
construction drawings and specifications 
for blending plants, as well as advisory help 
on plant site selection and construction, are 
available. 


Blending Plant Operation—Du Pont represen- 
tatives aid in the training of operating 
personnel. 


Maintenance and Repair— Assistance is always 
available when repairs must be made. 
Tank Entries—Petroleum Chemicals repre- 


sentatives will attend and advise on cleaning 
of tanks that have contained leaded gasoline. 


General Refinery Safety Program—An 
over-all refinery safety program prepared 
by Du Pont is available to any refiner. 
Field Laboratory Services Work on Many 
Problems—Five Field Laboratories through- 
out the country assist on problems involv- 
ing the use of additives. 

TEL Blending Studies— These laboratories are 
equipped to make TEL analyses and blend- 
ing studies on gasoline stocks. 

Octane Ratings—They also make routine 
octane ratings quickly and accurately. 


| 
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Gasoline Quolity Survey — The laboratories 
cooperate with refiners in nation-wide 
sampling and local evaluation of their fuel. 


Assistance with Other Additives—Recommen- 
dations on the use of Du Pont Gasoline 
Antioxidants, Metal Deactivator, Gasoline 
Dyes and other additives are also available 
through the laboratories. 


IN MARKETING 


Services Helpful in Dealer Training and 
Sales Planning —These services are de- 
signed to supplement and strengthen the 
individual refiner’s own promotional efforts 
by supplying assistance at those points 
where it is felt Du Pont can be of most help. 


For Dealer Education—To aid you in keep- 
ing your dealers better informed on the 
sales qualities of your fuels, Du Pont offers 
the following aids: 


Informative Talks — Non-technical or semi- 


technical talks for dealer meetings. 


Cartoon Movie—A seventeen-minute, four- 
color, cartoon movie, understandable to any 
group, “What Makes A Gasoline Good?” 


Cartoon Book—A 16-page cartoon book in 
full color telling the same story. 


Instructive Laboratory Meetings—Tours of the 
Du Pont Field Laboratories and meetings for 
refinery sales engineers or marketing 
groups. 

To Aid in Planning Sales—Factual informa- 
tion on gasolines being marketed through- 
out the country is provided by: 


Quarterly Motor Gasoline Survey— Individual 
brands, premium and regular, are listed by 
code number together with their motor and 
research octane numbers, and the lead con- 
tent per gallon. City averages are also shown. 


Other Marketing Aids—Assistance is also 
available in meeting the problems of your 
customers. 


Traveling Fuel Test Fleet — Demonstrates the 
importance of gasoline quality to car per- 
formance through actual demonstrations of 
road test techniques. 


Services to Fleet and Bus Users of Your Fuels— 
Du Pont automotive specialists are available 
for consultation on fleet operating problems 
or on any problem involving motorized 
equipment. 


Bulletins on Equipment Operation — Based on 
Du Pont's laboratory and road test experi- 
ence, bulletins are prepared covering vari- 
ous technical aspects of the equipment used. 
Safety Services for Marketing Departments— 
DuPont representatives are available for 
consultation on safety and medical prob- 
lems wherever tetraethyl lead compounds 
are used in bulk plants or other marketing 
department units. 


For a complete description of the services 
which Du Pont offers, ask your Petroleum 
Chemicals representative to reserve a copy 
for you of the 32-page book, soon off the 
press, “Du Pont Services to the Petroleum 
Industry”... or write your nearest Du Pont 
District Office. 


| 
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DUPONT SUPPLIES 


ADDITIVES FOR GASOLINE 


TETRAETHYL LEAD COMPOUNDS 


: Du Pont Tetraethyl Lead Compmunds, Aviation Mix and Motor 
Mix, are available on schedulesfo match your blending needs. Ship- 
ments are made in standard drums or tank cars. For the latter serv 


ice, Du Pont maintains i own fleet of tetraethy! lead tank cars 


GASOLINE ANTIOXIDANTS 


Nos. 5, 6, and 22. 


Laboratory evaluation, either in your own laboratory or in the 


Three gasolia€ antioxidants are obtainable, 


Du Pont Field Laboratories, will demonstrate which one of these 


three will be the most economical to use in your gasoline. 


Wherever copper, in any quantity, is present in gasoline, the use 
of Du Pont Metal Deactivator is recommended. It can be demon ' 
strated by laboratory tests, and through actual case histories, that 


its use, in such cases, materially reduces antioxidant treating costs. 


Du Pont Gasoline Dyes include Oil Red, Oil Yellow N,Oil Orange, 
and Oil Blue A. To assist in their use, the Field Laboratories provide 


a comprehensive dye evaluation service. 


AND ADDITIVES FOR OTHER PETROLEUM 


In addition to the complete line of gasoline additives, Du Pont 


supplies additives for a wide range of other petroleum products 
Included among them are fuel oil stabilizers, lubricating oil cor 


rosion unbibitors, grease inhibitors, and the like 


OU PONT DE NEMOURS & COMPANY INC 
PETROLEUM CHEMICALS DIVISION 


Wilmington 98, Delaware 


Jew NY » pat. off 


ray . Mous Te. s Angeles 


Better Things for Better Living 


ming e .. through Chemistry 
laboratories . Houst El Monte A836 
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SOCONY- 


EAST ST. LOUIS REFINERY 


® Graver congratulates Socony- 


Vacuum on the completion of its 


modernization program at the 


East St. Louis refinery. 


This modernization involves 
expansion of crude distillation 
facilities, revamping and expan- 
sion of thermal cracking and de- 


layed coking operations, and a 


gasoline treating unit. The total 


refinery capacity rating will be 
increased about 10,000 b/d to 
30,000 b/d, resulting in in- 


creased production of gasoline, 
kerosene and distillate fuel oils, 
Graver-built equipment at this 
efinery performs an importé 
refinery perfec n important 
role in the expansion of Socony- . 


Vacuum service to its customers. 


FABRICATED PLATE DIVISION 
GRAVER TANK & MFG.CO.[NC. 


EAST CHICAGO, INDIANA 
NEW YORK + PHILADELPHIA * CHICAGO + CATASAUQUA, PA. + HOUSTON * SAND SPRINGS, OKLA. 
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A Billion Barrels 
of Adsorbent 


Experience... 


O dabble for a moment in big num- 

bers, over a billion barrels of petro- 
leum products have been finish-treated by 
the four billion pounds of adsorbents 
which Attapulgus and Porocel have 
shipped to oil refineries. Attapulgus 
Fullers Earths and Porocel Activated 
Bauxites have become recognized stand- 
ards in the removal or reduction of 
odors, colors, tastes, moisture, acids, 
sulfur, fluorides and unsaturates, and for 
solid catalyst purposes. And in this wide 
range of services, remarkable finished 
value was gained in a long list of petro- 
leum cuts—from the lightest distillates 
to the heaviest lubes and waxes. 


This all adds up to a lot of adsorbent 
experience—experience with the many 


LGUS 
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CLAY COMPANY 
Fulbers Earth 


treatments which precede the application 
of these two basic materials to specitic 
adsorbent jobs; and experience measured 
by our extensive research and product 
evaluation—from laboratory and pilot 
plant on through to commercial scale 
phases—both on our own and in co- 


operation with our customers. 


So there's great merit to the suggestion 
that it pays to consult Attapulgus and 
Porocel. In your own plans to improve 
products or expand output, perhaps our 
one billion barrels of adsorbent experi- 
ence can be of real help to you in selecting 
the right adsorbent and the right condi- 


tions. Our laboratory and process staff 


are at your service, without obligation. 


POROCEL 


Dept. 0D, 210 West Washington Square, Philadeiphia 5, Pa. 
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This is not a part of a ship or 


marine vessel, nor the nose of a huge torpedo. It is a section of a 


55 foot diameter oil refining unit. It is being built in our plant 


where a large variety of similar equipment is built each year as 
regular products of this plant. Note the true shape and the accurate 
fits. Because of our vast facilities and long experience no job is too 


large and “what we build we build good.” 


SHIPBUILDING & DRY DOCK COMPANY 


ON THE DELAWARE (SINCE 1916) CHESTER, PENNA. 
25 BROADWAY + NEW YORK CITY 
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Two-stage crude distillation 
unit recently completed by 
Pritchard for Tide Water As 
sociated Oil Company at Bay 
onne, New Jersey. 


@ Pritchard Designs for 
© Versatility and Accessibility 


This unit is typical of Pritchard's forward looking ingenuity 
in Design, Engineering and Construction. Designed to the 
customer's requirements for replacement of an existing 
crude unit and for processing six different types of crude 
oil at a nominal capacity of 22,500 bbls. day, this unit 
simultaneously produces eight different distillate fractions 
ranging from light gasoline to cylinder stock! 


At the same time particular care was taken co design the 
unit for maximum accessibility to the heat exchanger equip- 
ment, thus facilitating handling and reducing “shut down” 
time and maintenance costs. 


For the most modern advancements in petroleum process- 
ing, let Pritchard engineers develop your next project from 
drawing board to “on stream.” 


Our Single Responsibility Contract includes: 


Economic Studies Field Construction 


Design Guarantees 
Processing Operating Tests 


NATURAL GAS Engineering Firm Prices Quoted on 
Purchasing a “Turnkey” Basis 
DIVISION 


ENGINEERING DESIGN - ENGINEERING - CONSTRUCTION 
Dept. No. 59 908 Grand Ave., Kansas City 6, Mo. 


District Offices: 
Chicago * Houston * New York * Pittsburgh « Tulsa ¢ St. Louis 
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1) PROTECTED GLASS. Frame completely contains glass— 
no part exposed. Glass supports none of frame weight. 


(2) UNIFORM GASKET PRESSURE assured by precision 
finishing of retaining surfaces. 


EQUAL RESILIENCE ON BOTH SIDES OF GLASS due 
to interchangeable gaskets which also prevent improper 
reassembly in the field. 


4) PERFECT GASKET JOINTS WITH MINIMUM BOLT 
TENSION because misalignment of parts is impossible. 
This also eliminates frequent cause of glass breakage. 


DISTORTION PREVENTED by reinforcing beam and 
scientific distribution of metal in frame. (Distortion is a 
serious cause of glass breakage.) 


GASKET BLOW-OUTS PREVENTED by full meta! back- 
ing of surface and periphery of both gaskets. 


RIGIDITY AND PERFECT ALIGNMENT assured because 
liquid chamber is machined from solid block of tempera- 
ture resistant steel heat treated to prevent warping. 


PYREX GLASS is used exclusively because it has proved 
far superior in resistance to thermal shock and erosion. 


Penberthy Refiex Gages mike rea 
ing of liquid level easy and unmis- 
takable; empty space alweys shows 
white —liquid always shows black. 
They are made in any length desired 
and from variovs materials to suc 
cessfully withstand corrosion, con- 


EMPTY SPACE SHOWS 


}WHITE 


PENBERTHY INJECTOR COMPANY 
Manufacturers of QUALITY PRODUCTS Since 1886 
DETROIT 2 2, MICHIGAN Windsor, Ontario 
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Back in the early days of the petro- 
leum industry Worthington Vacuum 
Pumps were already setting the stand 
ard for economical, result - getting 
performance. Today, for solvent ex 
traction, dewaxing and other vital 
processes, vacuum pumping by Worth 
ington still sets the pace in refineries 
the world over 

That's because continued research 
into the petroleum industry's growing 
needs has developed Worthington 
Vacuum Pumps into highly specialized 
machines precision-built for close 
clearance and high vacuum 

Every feature in these units is de- 
signed to increase efhiciency and service 
life, at lowest possible operating cost 
Top-quality materials give the neces- 


sary over-all ruggedness simplified 
construction means easy accessibility 
Feather*Valves with hardened 
alloy seats and guards are the quietest, 
‘easiest breathers’ ever made con- 
servative ratings assure abundant re- 
serve power 
THE RIGHT UNIT FOR YOU 
In the extremely wide range of 
Worthington Horizontal Dry Vacuum 
Pumps you're sure to find the unit 
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Worthington 
Vacuum Pumps 
Are Built to Meet 
the Petroleum 
Industry’s 
Special 


Requirements 


Worthington Horizontal Duplex Vacuum Pump 
—one of several Worthington units for solvent 
dewaxing service in the Tidewater Associated 
Oil Company's Refinery, Bayonne, N. J. 


most efficient for your own particular 
requirements. To aid your selection, 
Bulletin L-710-B1B contains a full 
listing of designs, sizes and drives, 
along with further proof that there's 
more worth im Worthington. Write to 
Worthington Pump and 

Machinery Corporation, \\ 
Compressor Division, 

Buffalo, N.Y. 
“Reg. U.S. Pot. Off. 
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THIRD Electrosphere for desalting crude oil 
at Pan-American refinery 


The 2,000-bbI. desalting Electrosphere shown 

the left is the third such unit installed at the 
Pan-American Refining Company's Texas City 
refinery in four vears. 

The Electrosphere is a combination of the 
familiar Hortonsphere and an electrical unit 
developed by the Petroleum Rectifying Com- 
pany. In the desalting process, the crude is 
heated and emulsified with water. This mixture 
flows into the Electrosphere where the water 
and brine part les are coalesced and separated 
out by means of electrical attraction, 

The desalting spheres at the Pan-Am refinery 
operate at a temperature of about 220°F and 
about 5.5 per cent of water by volume is added. 
Here's what the company says about the proc- 
ess— “The net effect (of desalting) is to increase 
continuity of operation and reduce mainten- 
ance, 

We are happy that the Hortonsphere is part 
of such an efficient process. The Hortonsphere’s 
inherent advantageslow cost per bbl. of ea- 
pacity and small ground area for large storage 
volume— make it the ideal container for this 
application. 


4 


Left: Electro 
sphere Number 2 
was installed at 
Cracking Unit No. 
2 in 1948 


Other ways of using the Hortonsphere 


Use as a desalter is just one special application of 
the Hortonsphere. In the oil industry, the Hortonsphere 
is generally associated with the storage and handling of 
highly volatile hydrocarbons like butane, butane-pro- 
pane mixtures, and volatile refinery charging stocks. It 
has also been used for storing anhydrous ammonia, iso- 
prene, and isobutylene. 


Whenever you plan to desalt crude oil or store volatile 
hydrocarbons, you'll profit by using the efficient Hor- 
tonsphere. Write our nearest office for full details about N so a 
umber was Installec 
stands capacities and wo 
tandard capacities and working pressures at Cracking Unie Ne. I 
in 1946 


CHICAGO BRIDGE « IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 
Atlanta 3 2103 Hecley Building Detroit 26 1532 Lefoyette Buildin Philadelphia 3 1630-1700 Walnut St. Build 
Birmingham | 1527 North Fiftieth Street Houston 2 2130 Notional Standard Building Salt Loke ‘City 4 530 West 7th South Street 
Boston 10 1029-201 Devonshire Street Hovana 402 Abreu Building San Francisco 4 1559-200 Bush Street 
Chicago 4 2114 McCormick Building los Angeles 17. 1526 General Petroleum Building Seattle | 1330 Henry Building 
Cleveland 15 2215 Guildhall Building New York 6 3310-165 Broodway Building Tulsa 3 1620 Hunt Building 

REPRESENTATIVES AND LICENSEES 

Horton Steel Works, Limited, Fort Erie, Ontario, Canada c Tecni i \ 
Ateliers et Chantiers de la Seine Maritime, Poris, France Whessoe Limited yd — — 
Constructions Metalliques de Provence, Aries-sur-Rhone, France Motherwell Bridge & Engineering Company, Limited, Motherwell, Scotlond 
Chicago Bridge & Iron Company, itd, Apartado 1348 Coracas, Venezuelo Comprimo N. V_, Amsterdom-O, Netherlands 
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For complete selection...Better service 
eee Get everything from CRANE 


STEEL VALVES FOR LONG SERVICE...EASY OPERATION 


No matter how tough or how precise your service requirements . . . 
Crane Cast Steel Wedge Gates will meet them. Crane Quality con- 
struction assures highest resistance to pipe line strains, pressure 
variations, and extreme changes in temperature. 


These valves are as easy to operate as they are to keep at peak 
efficiency. Closely-guided solid wedge disc seats accurately and 
smoothly; prevents drag and wear on seating surfaces. Side strain 
on stem is eliminated by Crane flexible T-head and disc-stem con- 
nection. Ball-type gland maintains even pressure on packing, 
avoids binding on stem. 


Choose Crane Cast Steel Gates for dependable service. Regularly 
available in pressure classes up to 1500 pounds, for temperatures 
up to 1100° F. See your No. 49 Crane Catalog. 
CRANE CO., 846 S. Michigan Ave., Chicago 5, IIL. 
Branches and Wholesalers Serving All Industrial Areas No. 33X, 300-Pound 
Steel Gate. For oil and oil 


vapor up to 1100° F. Ex- 
e ONE ORDER TO CRANE EQUIPS THIS elloy to Exelloy seating. 
VAPOR RECOVERY PROCESS UNIT, FOR EXAMPLE Sizes: 1% to 26 inches. 


WELDING 


FITTINGS 
FABRICATED 
PIPING Ly SD) RELIEF 
VALVES 


FLANGED 
FITTINGS 
SU 


RS 


EVERYTHING FOR EVERY PIPING SYSTEM 


CRANE 


VALVES + FITTINGS + PIPE » PLUMBING AND HEATING 


A 
BOLTS AND 
GASKETS 
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- refines lubricating oil and then 


C AT LUBE the spent adsorbent cake serves 


- asa fluid” cracking catalyst 


does double duty - 


LUBE 
FILTROL FINISHING 


CAT UNIT 


LUBRICATING 
OWL 


FEED STOCK 


THE USE OF FILTROL CAT LUBE ALSO ASSURES 
THESE ADVANTAGES: 


1. No filter cake disposal problem. 
2. Oilin filter cake is salvaged. 


3. Provides a constant supply of catalyst 
at practically no cost. 


An example of the successful use of Filtrol Cat Lube is the 
highly favorable experience of the Sinclair Refining Company 
which has been continuously using Filtrol Cat Lube for a year 
and a half with outstanding results in both lube processing 
and catalytic cracking. 

° Sinclair Refining Company was the first of many progres- 
sive refiners to take advantage of the economies made possible 


ADSORBENTS «© CATALYSTS « DESICCANTS ° only through the use of “double duty” Filtrol Cat Lube. 


Write for information 
* FILTROL CORPORATION 
General Offices: 727 W. 7th Street, Los Angeles 17, California 


Plants: Vernon, California and Jackson, Mississippi 
*T REG. PAT. OFF, 
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ANOTHER 
BADGER 
FIRST 


The Fatty Oil Fractional Crystallization Process utilizing 


solvents as a means of separating fatty acids offers the industry 
an opportunity to make a wide variety of products of high purity and 
excellent yield at low operating cost. 

A new Fatty Acid Fractional Crystallization unit, engineered and 
constructed by Badger, is now in successful operation at Armour’s McCook, 
Illinois, plant. This unit permits separations with solvent over a wide range 
of operating temperatures. As a result, a variety of charge stocks can be 
processed and products of widely divergent characteristics manufactured. 

This is a part of Armour’s integrated plant for processing of animal 
and vegetable fats, designed on the basis of developments and extensive 
experience of Armour and Texaco, and engineered and constructed by 
Badger with the exception of three specialized units furnished by others. 
Among the Badger-built units, as well as the crystallization unit, are 
installations for fat splitting, hydrogenation, refining and bleaching, prod- 
uct finishing and a boiler house, waste recovery system, tankage, ware- 
housing and shipping, and all auxiliary facilities. 

The Fatty Oil Fractional Crystallization unit is operated under license 
from the Texaco Development Corporation. Into this unit Badger has built 
the “‘know-how”’ of both Texaco and Armour. This is another example of 
Badger’s unique ability to convert basic design of a new development into 
a successful commercial plant. 
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extreme flexibility 


Brown Fintube Sectional Heat Exchangers 


are easily adaptable to changes in duty 


@ You'll get almost unlimited flexibility to meet 
changes in duties, plant re-arrangements, etc., with 
Brown Fintube Sectional Heat Exchangers. The banks 
can be changed over easily and quickly, to operate 
efficiently on almost any new and different duty. You 
simply add a few sections, rernove a few sections, or 


change the series-parallel manifolding. 


For the utmost in efficiency and economy use 
Brown's proven, welded fintube heat exchangers 
throughout your plant. Estimates and quotations 


furnished promptly. Write for Bulletin No. 481. 


THE BROWN FINTUBE CO. 


onto 
HAIRPIN 


HEAT EXCHANGERS 
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New Refining Equipment Needed 
For Volume Avgas Manufacture 


O make the quantities of 115/145 

grade aviation gasoline that would 
likely be required in another major 
war would “certainly involve great 
new investments in special refining 
equipment”, Bruce K. Brown, presi- 
dent of Pan-Am Southern Corp. and 
chairman of the Military Petroleum 
Advisory Board, told the Board at 
Houston July 13 

“On the other hand”, he said, “the 
certain shifting toward a _ higher 
quality of avgas (with an accompany- 
ing lower potential producing ca- 
pacity at our refineries) is only a 
minor problem compared to the jet 
fuel supply problem. 

“Because of the rapid technolog- 
ical development of jet and turbo- 
prop planes, each week brings with 
it a lessened potential requirement 
for avgas for internal combustion en- 
gines and a larger poteniial require- 
ment of fuels for jet planes.” 

At the peak of World War IJ, Mr 
Brown stated, we got along very 
comfortably with about 600,000 b/d 
of 100-octane gasoline and about 
200,000 b/d of other grades of avgas. 
Grade 115/145 was used very little 
and only in the later stages of the 
war. (100-octane and some other 
grades of avgas were made by blend- 
ing alkylate with a base gasoline 
stock made in catalytic cracking 
units. The higher octane aviation 
gasolines used today are almost en- 
tirely alkylates. The best available 
published information today is that 
requirements the rest of this year 
will amount to 70,000 b d for 100 130 
and 115 145 grades of avgas.) 


Some Needs Won't Change 

Mr. Brown said it could be assumed 
that, in the event of another major 
war in the next few years, the maxi- 
mum requirements for the ground 
forces and the sea forces of the U.S 
and its allies would not differ marked- 
ly, either in specifications or in quan- 
tity, from the military requirements 
as they existed at the peak of World 
War II 

“This is for the reason he said, 
“that in all probability the number 
of persons available for the military 
services will not be much greater, 
and the petroleum consumption by 
fighting men on the sea or on the 
ground will probably be of the same 
order of magnitude as before 

“However, the air is a different 
story. While the number of men in 
the air forces may not be much dif- 
ferent than before, the planes them- 
selves will be larger and heavier and 


will use larger volumes of petroleum 
products.” 

In estimating essential civilian re- 
quirements during a major war, Mr. 
Brown said account must be taken of 
the great increase in (he automobile 
population in the U. S. and the ac- 
companying decentralization of hu- 
man population. Account must also be 
taken of the increase in the use of 
oil for heating and Diesel fuels on 
the railroads instead of coal or No. 6 
fuel oil 

In appraising petroleum national se- 
curity in the light of probability of 
another major war, we have to deal 
with four primary considerations, Mr 
Brown told the Military Petroleum 
Advisory Board, and to take into ac- 
count four fundamental variations 
that may occur in them. He outlined 
the four considerations as follows in 
his talk 


The Four Considerations 

“The first consideration is, of 
course, the availability of crude oil 
and equivalent products in quantities 
sufficient to win a war and to sustain 
the civilian population 

“The second consideration is that 
of refining capacity. Is there enough 
refining capacity available to refine 
the quantities of crude and other 
products that are assumed to be 
available for refining ? 

“The third consideration is whether 
sufficient transportation is availabl« 
to move the crude to the refiners and 
to move the products from the re- 
fineries 

“The fourth consideration is the ‘re- 
quirements;’ that is, the quantities of 
petroleum products that will be re- 
quired to sustain the military and 
civilian effort. Naturally in wartime 
the requirements of the armed forces 
rise far above what they are in peace- 
time. Civilian requirements would 
tend to rise too, at least in the early 
stages of stepped-up civilian activity 
and until such time as so many per- 
sons were inducted into the armed 
forces that a part of the civilian de- 
mand was translated into military de- 
mand 

“The general question of the feasi- 


Personnel Problems 
Refimers should classify their 
technologists and skilled work- 
ers enrolled in the Reserves ac- 
cording to the essential nature 
of their work. Read Editorial 
p. 898. 
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bility of reducing civilian consump- 
tion in order to make more material 
available for military consumption is, 
of course, the problem of rationing 
and it fits in as an integral part of 
the general consideration of require- 
ments. 

“In studying the four fundamental 
considerations (that is, availability of 
crude, availability of refining capa- 
city, availability of transportation 
and the requirements themselves) we 
have to take into account four fun- 
damental variations that may occur 
in these considerations on account of 
war 

The Four Variations 


“The first variation is the possibili- 
ty that some of the geographical 
areas upon which we rely may be- 
come unavailable to us. One example 
of such a variation would be the as- 
sumption that our enemies might 
capture Middle Eastern oil installa- 
tions or bar our tankships from the 
Caribbean trade routes. Another ex- 
treme case would be the invasion of 
say, California or Texas. Also, and 
perhaps more practically, we have to 
consider as a part of this variation 
the possibility that some of our do- 
mestic petroleum facilities will be 
put out of action by sabotage or 
bombing from the air 

“The second variation which may be 
imposed by war is in the form of new 
disabilities that may arise in the 
field of transportation Of course, 
the blockading of tanker movements 
from South America (which I have 
already referred to in variation No, 1) 
would constitute an impairment of 
transportation. However, as we learned 
during World War II, there are many 
other impairments of petroleum 
transportation that may occur in 
time of war and that would not re- 
sult from any direc, enemy action 
but rather from a general! dislocation 
of petroleum supply 

“A third variation that may occur 
in wartime would be a restriction in 
the quantity of steel and other ma- 
terials (and of manpower) tha, may 
be available to sustain petroleum in- 
dustry operations 

“The fourth major variation that 
may occur is in the field of storage 
of petroleum and its products, Gen- 
erally speaking wartime conditions 
will require more storage than peace- 
time conditions. The imposition of 
wartime conditions may result in a 
situation in which storage at a given 
point or group of points may becom 
inadequate even though it was ade- 
quate for peacetime operation.” 
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AVGAS in the FUTURE 


Jet Fuels—What Kind, at What Cost? 


From a Report by A. R. OGSTON 
Aviation Dept., Esso Export Corp. 


Growing use within the next few years of turboprop or turbojet engines 
in commercial transport planes raises the question as to the most practical 
type of fuel for such aircraft. Kerosine of the same grade as is used for 
lighting and heating porposes hos desirable properties for jet fuel, unless 
the freezing point requirements are made too severe, and economies in 
distribution can be secured since this product is already being widely 
handled. It is believed refiners without difficulty can provide the volumes 
required during at least the introductory period of gas turbine transports 
at substantial differentials under the price of aviation gasoline. 


HE development of the aviation 

gas turbine during the past dec- 
ade represents probably the greatest 
single contribution in the field of 
aeronautics since the combined work 
of the early pioneers which culmi- 
nated in the first powered flight by 
the Wright brothers 


The remarkable rate of progress in 
the initial development of the turbo- 
jet engine resulted in over-optimism 
as to the time required for the new 
type of power plant to completely 
replace the piston engine. Five years 
ago the belief was widely held that 
the reciprocating engine had only 
a few years of active life remaining 
It is now apparent, however, that 
this type of aircraft power plant 
will continue in service for 10 years 
and perhaps longer. 


It is of interest to compare this 
transition from reciprocating to tur- 
bine power with the introduction 
more than 50 years ago of the steam 
turbine for ship propulsion. The ini 
tial enthusiasm for the vibration-free 
steam turbine, as demonstrated in 
the first steam turbine-powered ves- 
sel Turbinia, led to a general belief 
that the steam reciprocating engine 
would be completely superseded by 
the turbine in a few years. In reality 
it took nearly 25 years for the steam 
turbine to be generally adopted as 
the superior type of ship-propulsion 
plant. Even today some ships are 
still being built with steam recipro- 
cating engines 

Although the major airlines are 
now ordering for delivery a year 
hence new airplanes powered with 
reciprocating engines, it seems rea- 
sonably certain that, within the next 
few years, many airlines will be 
placing orders for transport planes 
equipped with either turboprop or 
turbojet engines. The British Over- 
seas Airways and the British Euro- 
pean Airways are, in fact, already 
committed to taking delivery of a 
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sizeable number of Vickers Viscount 
turboprop and de Havilland Comet 
turbojet transports. Two of the lat- 
ter type have also been ordered by 
Canadian Pacific Airlines. The Vick- 
ers Viscount and also the Avro C-102 
jetliner have been or are on the point 
of being ordered by Australian op- 
erators, while orders for turbine- 
powered aircraft by other airlines 
are reported imminent. It is, there- 
fore, by no means premature to con- 
sider the type of fuel to be used by 
these new aircraft 


What Kind of Fuel 

In considering the fuel question, 
turbine-powered aircraft should be 
divided into separate categories, 1 
military types and 2~— commercial 
transport types. So far as military 
jet or turbo-jet aircraft are con- 
cerned, supply and availability will 
probably be the predominant factors 
in deciding the type of fuel to be 
used, in view of the enormous quanti- 
ties likely to be required in the event 
of war. It has been estimated that 
such quantities could amount to 20 
or 25°) of the total available crude 
oil production. On the other hand, 
it seems reasonable to assume that 
the type of fuel to be adopted for 
passenger-carrying turboprop or jet 
airliners should be that most suitable 
from the standpoint of safety and 
efficiency, giving due weight to the 
problem of distribution and cost 

Consumption of fuel by commercial 
airlines at present is less than 1% 
of total crude production. Even with 
considerable expansion during the 
next 20 years or so by airlines 
throughout the world, it seems un- 
likely that the fuel consumed during 
this period could exceed 3 or 4% of 
total crude production. 

Even allowing for the higher con- 
sumption of jet aircraft, it will sure- 
ly be many years before the daily 
fuel consumption of turbine-powered 
passenger tranport planes throughout 


the world, can attain a volume equiv- 
alent to 3 or 4% of crude oil pro- 
duction. Also, a progressive increase 
in world crude production will almost 
certainly take place during the next 
20 years. 

There appears, therefore, no justi- 
fication for the question of refinery 
availability becoming a major fac- 
tor in deciding the type of fuel to be 
supplied to airlines for their turbine- 
powered aircraft. The choice of the 
fuel should then be governed by the 
answer to the question: Which fuel 
best combines the requirements which 
contribute to maximum safety and 
efficiency? 

The present type of reciprocating- 
powered transport aircraft inherited 
a type of fuel originally provided for 
automobiles and subsequently devel- 
oped for military aircraft. Had it 
been practicable to exercise any 
choice as to the type of fuel used 
by passenger transport aircraft, it 
is doubtful if the selection of a highly 
volatile fuel such as gasoline would 
have been approved. 

A gas turbine can be made to 
operate on a wide variety of fuels, 
ranging from low grade gasoline to 
heavy fuel oil. However, the exacting 
duty of airplane propulsion calls for 
a fuel which will ensure maximum 
combustion efficiency, best possible 
economy in fuel consumption, free- 
dom from corrosive or deposit-form- 
ing characteristics (which would 
shorten periods between engine over- 
haul) and which will in addition re- 
duce fire hazards to a minimum. 

It is probably easiest to obtain the 
best combustion efficiency with gaso- 
line. However, there is little doubt 
that a fuel of the general character- 
istics of kerosine comes closest to 
satisfying all the previously men- 
tioned requirements. With suitable 
nozzle design and adequate fuel pump 
pressure, combustion efficiency equal 
to that obtained with a more volatile, 
fuel such as gasoline, can be realized 
As regards economy, in terms of 
air-miles per gallon, a kerosine-type 
fuel should be as much as 10% 
superior to gasoline. This better eco- 
nomy is due to the higher Btu con- 
tent and does not take into account 
the evaporation losses liable to be 
encountered with gasoline when used 
in jet transports, with their rapid 
rate of climb and need to operate at 
great heights 

Question of Safety 

On the subject of relative fire 
hazards, there can be no question 
that the use of a fuel of similar boil- 


ing range and flash point to kerosine 
will provide a higher standard of 


PETROLEUM PROCESSING, August, 1950 


| 


safety than is possible with gasoline, 
or with wide-range distillate fuels 
such as are covered by U. S. Spe- 
cification MIL-F-5624, Grade JP-3 
(formerly AN-F-58a). See Table 1 

It will be recalled that some years 
ago the Standard Oil Development 
Co. brought out a high-octane, low- 
volatility “safety” fuel for piston 
engines. This work arose from the 
conviction that high-flash fuel would 
contribute to greater safety in air- 
line operation. Experimental quanti- 
ties of such a fuel with a flash point 
above 100° F. were manufactured 
and the project created enthusiastic 
interest among airline operators. Un- 
fortunately, certain practical dif- 
ficulties encountered in the use of 
such a fuel in existing types of reci- 
procating engines prevented its adop- 
tion, while other adverse factors were 
the rather high cost and limited avail- 
ability 

Severe fires have occurred follow- 
ing the crash of a jet fighter plane 
using kerosine, and this has been 
used as an argument to discount the 
claims for the greater safety of kero- 
sine. However, it was found that, 
in such crashes, the aircraft hit the 
ground at high speed, causing com- 
plete disintegration of the structure 
and bursting of fuel tanks, with the 
result that highly heated engine parts 
were doused in kerosine. In such 
circumstances fire is inevitable, but it 
is equally inevitable that the occupants 
of the aircraft will have been killed 
by the impact with the ground 

On the other hand, many instances 
are on of minor crashes of 
jet fighters where fuel tanks have 
been damaged. Although the sur- 
rounding area was saturated with 
kerosine there was no fire and the 
pilot survived. In such instances, 
had the fuel been gasolin the 
chances of sudden disastrous con- 
flagration occurring are many times 
greater 

Another question of the claim for 
the increased safety of kerosine turbo 
fuel is the contention that, at high 
altitude with fuel well above the 
ambient temperature, (Fig. 1) an 
explosive vapor forms in the vapor 
space on the airplane's tanks, where- 
as under similar conditions with 
gasoline the vapor will be too rich 
to be within the explosive range 

While this contention is correct, 
there is absence of proof that with 
a commercial aircraft flying at high 
altitude there would be any source 
of ignition in the interior of the fuel 
tanks to ignite the vapor. Static 
discharges encountered in flight are, 
as far as is known, confined to the 
exterior surfaces of the aircraft. In 
any case, when a conventional-type 
aircraft using gasoline makes a de- 
scent from high altitude this must fre- 
quently result in an explosive vapor 
in the tank for a period. However, 
there are no recorded instances of 


record 
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FIG. 1—Explosive limits as affected by altitude and fuel temperature (Normal 
vents and without blanketing) 


fuel-tank explosions arising from this 
cause except those resulting from 
enemy action during the war 

If some safeguard against the 
theoretical hazard of fuel-tank vapor 
is considered necessary, a simple ex- 
pedient would be to provide scaveng- 
ing of the vapor space in the tanks 
to prevent the accumulation of kero- 
sine vapors. The scavenge line could 
be directed into the intake system of 
the turbine. By suitable design it 
should not prove difficult to eliminate 
the possibility of liquid fuel entering 
the vapor scavenging line. Such a 
method could not be used in the case 
of gasoline or other volatile fuel 
Evaporation losses would be prohibit- 
ive and the vapor, from being 
rich and therefore safe, would merely 
be brought into the explosive range 


too 


Freezing Point 
The relatively high freezing point 
of kerosine is raised in some quar- 
ters as an objection to its use in 
turbine-powered aircraft. Generally 


speaking, there 
manufacturing 


is little problem in 
kerosine to meet a 
40° C 40° F.) maximum freezing 
point. This is the temperature re- 
quirement in the current British avia- 
tion turbine fuel Specification D 
Eng. R. D. 2482. The U. 8S. Specifica- 
tion MIL-F-5616, Grade JP-1 (form- 
erly AN-F-32a) however, requires a 
freezing point of --60°C (~—76° F.). 
See Table 1 

Both these fuels are of the kero- 
sine type. While the -~ 60° C, freezing 
point may be necessary to satisfy 
military requirements (involving pos 
sible operation in extremely cold cli- 
mates and at exceedingly high alti- 
tude), it is considered that a less 
stringent requirement should be ac- 
ceptable for commercial aircraft 
Commercial airliners are unlikely to 
encounter ground fuel temperatures 
lower than 30° C. (-—22° F.) and 
that would be in comparatively few 
areas. In flight, especially at the high 
altitudes at which turbine aircraft 
will operate, fuel temperatures may 


TABLE 1—Aviation Gas Turbine Fuel Specifications of the U.S. Armed Services 
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Jet Fuels 


frequently descend to 40° C., and 
even lower on flights of long duration 
unless some means is provided for 
heating the fuel. 


Specification Kequirements 


The availability and cost of kero- 
sine-type turbo fuel will be appre- 
clably affected by the specification 
requirements of the airline operator 
Certainly, in the early stage of the 
introduction of turbine transports to 


international airline routes, econo- 
mies in fuel costs will be realized 
and supply problems considerably 


eased if the fuel used should be the 
same grade of kerosine already wide- 
ly distributed by major oil companies 
to consumers for lighting and heat- 
ing purposes 

It so happens that kerosine having 
good burning characteristics in oil 
lamps and heaters is also an excel- 
lent fuel for gas turbines. The 
original British Specification D. Eng 
R. D. 2482 for aviation turbine fuel 
was based on the grade of kerosine 
generally available in England for 
domestic usage. Fuel to this specifi- 
cation has since been used for all the 
jet aircraft operated by the Royal 
Air Force and for the fighter planes 
equipped with jet engines of British 
design operated by the French, Bel- 
gian, Swedish and other air forces 
in Europe 

It should be made 
efficient gas-turbine fuel does not 
necessarily require all the character- 
istics of a kerosine sold for lighting 
and heating purposes. Use of this 
product by the airlines is advocated 
in the initial stages mainly to simpli- 
fy the supply and distribution prob- 
lem and thereby insure minimum fuel 
costs. When the airline demand for 
turbo fuel has grown to large propor- 
tions, it may then prove desirable 
to establish a separate grade, the 


clear that an 


principal characteristics of which 
would be controlled by specifying 
limits for distillation range, flash 


point, freezing point and 
sulfur and gum contents 

As already pointed out, a freezing 
point requirement of 40°C. (~ 40 
F.) for kerosine can be met with- 
out great difficulty but if a lower 
temperature is to be specified, avail 
ability will be restricted and product 
cost increased, due to the 


aromatic, 


need to 


limit production to specially selected 
low cold test crudes or, alternately, 
to undertake special processing. It 
is therefore submitted that here is 
an instance where the aircraft de- 
signer must come to the aid of the 
fuel manufacturer and devise means 
for preventing fuel in the aircraft 
tanks from freezing. 

With so much surplus heat avail- 
able, this should not be a particularly 
difficult problem, especially in view 
of what has already been accom- 
plished in the way of thermal de-icing 
of wings and propellers, carbon heat- 
ing and so on. One possible means in 


the case of turboprop installations 
might be to submerge or “bury” 
the engine oil coolers in the fuel 


tanks thereby at the same time sav- 
ing drag. In the case of straight- 
jet engines, it is doubtful if there 
would be sufficient heat rejection to 
the oil to provide enough heat trans- 
fer to the fuel. 

Table 2 lists the main requirements 
tentatively proposed as an interim 
specification to cover aviation turbo 
fuel for use by commercial operators. 
It follows the lines of the British 
D tng. R. D. 2482 Specification 
which, as already mentioned, has en- 
sured the provision of a fuel that has 
given completely satisfactory results 
in military types of jet aircraft. 


Cost 

A question of considerable interest 
to airline operators contemplating the 
future purchase of turbine-powered 
aircraft is the probable relative cost 
of turbo fuel and aviation gasoline 
It is probable that, per gallon, avia- 
tion turbo fuel will cost less 

At present the major volume of 
kerosine produced is used for lighting 
and heating purposes, particularly in 
under-developed areas to which elec- 
trification and gas distribution has 
not yet been extended. An appreciable 
volume of kerosine is used as farm 
tractor fuel. It is reasonable to as- 
sume that the consumption of kero- 
sine for these purposes (with perhaps 
the exception of farm tractors) will 
tend to diminish in the future, while 
the demand for kerosine-type avia- 
tion turbo fuel will grow. If these 
two factors balance each other and 
if a substantial demand for some 


new purpose does not develop, the 


TABLE 2-Proposed Specification of Aviation Turbo 


Tra 
tiravity: Not to be mited but to be deter 
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nsports 


Fuel for Turbine 
edandrt ed 
100 4° F 
Is ‘ o4 
at dis at 
eva by the a 
we 
2° F.). Final boiling 


price of the grade of kerosine under 


discussion should tend to remain 
around present levels. 
Kerosine is currently quoted in 


tanker cargoes at the U. S. Gulf at 
between 8.5 and 9c/gal. This com- 
pares with about l6c/gal. for Grade 
100/130 aviation gasoline and 17.25c 
for Grade 115/145. Due to the ever 
increasing demand for middle distil- 
lates, a shrinkage in these differen- 
tials should be expected and a very 
substantial narrowing is entirely pos- 


sible. However, their elimination is 
not indicated for the foreseeable 
future 


An appreciable proportion of the 
price of aviation fuel delivered into 
the airplane's tanks is the cost of 
shipment from the refinery to the 
airport concerned. A _ journey of 
thousands of miles and various means 
of transportation of the product may 
be involved. Depending on these and 
other factors, the differential over the 
U. S. Gulf cost may vary from as low 
as 5c gal. to as high as 50c in the 
case of relatively inaccessible air- 
ports in some South American coun- 
tries. The costs for distributing avia- 
tion gasoline and turbo fuel should 
be about the same. However, in the 
early stages, the cost of making 
turbo fuel available at airports will 
tend to be higher than for gasoline, 
due to the cost of providing new 
facilities and airport equipment. 

For the immediate future and after 
due allowance for the above factors, 
it should be possible to supply kero- 
sine-type turbo fuel of the proposed 
quality at major international air- 
ports at a cost which, for a reg- 
ular off-take, would be 4 or 5c gal 
below the present airport cost of 
Grade 100 130 gasoline. In the event 
the growth in the overall demand for 
the kerosine-type turbo fuel is greater 
than now anticipated, it would be 
necessary for refiners to increase 
their production by diverting into the 
kerosine stream certain fractions 
which would normally be included in 
motor gasoline, diesel fuel or heating 
oul 

At present, the production of kero- 
sine represents about 6% of the total 
crude oil processed. This yield could 
be increased to around 10°; by the 
above-mentioned procedure and by 
producing as much _ kerosine-type 
turbo fuel as possible from crudes not 
normally for the produc- 
tion of kerosine for heating and light- 
ing purposes. If circumstances war- 
ranted, still further supplies could be 
obtained by modifving cracking proc- 
esses to give increased yields of prod- 
uct within the kerosine boiling range 
at the expense of gasoline production 
The effect of such measures to boost 
production would almost certainly in- 
crease the cost of the turbo fuel, al- 
though to what extent would depend 
on market factors not now predict- 
able 
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LONGER LIFE OF TUBES in furnaces is secured by Phillips 
Petroleum Co. by using special tube-life charts. This 
particular battery of three gas-fired heaters, installed ot 


TUBE-LIFE CHARTS 


Used to Secure Optimum Service Life 
Of Furnace Tubes Before Replacement 


By D. P. THORNTON, Jr. 
Southwestern Editor 


NE of the principal maintenance 
items associated with fired heat- 
ers handling petroleum hydrocarbons 
is the replacement of tubes and as- 
sociated return bends on some sys- 
tematic basis, through which replace- 
ment is scheduled at an “optimum 
time.” Obviously the replacement 
date selected should fall between 4 
maximum, dictated by the desire to 
obtain the greatest utilization of tube 
metal (tube life), and a minimum, 
set by the need to avoid failure in 
service with the added possibility of 
a serious fire and certainty of in- 
terrupted onstream time 
In the determination of that op- 
timum time, as Hamlet so aptly put 
it, “comes the rub.” Phillips Petrole- 
um Co. has worked out a method of 
preparing “tube-life charts” in con- 
nection with its operation of furnaces 
cracking propane-ethane mixtures to 
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produce ethylene, The method is par- 
ticularly applicable for exceedingly 
severe furnace duties, where tube re- 
placement frequencies are high, While 
the procedure may be unnecessarily 
complicated for less severe services, it 
may be modified as desired for other 
applications 

In the early stages of the operation 
of the furnaces, excessive mainte- 
nance costs were involved, due to 
erosion of return bends and tube 
metal. Furnaces were being shut 
down on the average of 6 to 7 times 
per month to patch or replace tubes 
and bends in addition to the regu- 
larly-scheduled shutdowns for car- 
bon burnouts Various tube alloys 
were tried and likewise various al- 
loys and return bend designs were 
experimented with For proper 
evaluation of tube materials, detailed 
records were kept by a plant engi- 
neer, which were the nucleus of the 
tube-life charts A description of 


Phillips’ Borger, Texas, plant for cracking propane and 
ethane, was used by company engineers to develop the 
method of preparing the charts 


much of this work, to which the 
reader is referred for further details, 
was published in PETROLEUM PROCESS- 
ING, April, 1950, pages 387-391. 

The tube-life charts as developed by 
Phillips engineers, can be made to 
yield a variety of useful information 
For instance, it is possible to tell at 
a glance the exact date when a fur- 
nace was off-stream for tube repair, 
and how many tubes were replaced 
at that time. A reasonably accurate 
estimate can be made of when to ex- 
pect another shutdown for tube re- 
placement, and what tubes will be in- 
volved. From this information prep 
arations can be made in advance for 
the anticipated work 

It should be emphasized, however, 
that the tube-life charts are in no 
sense a substitute for thorough in- 
spection. The tubes should be in- 
spected as if the charts did not exist. 
Inspection findings may properly be 
noted on the chart for future use. 
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SCHEMATIC DIAGRAM of arrangement of tubes in cracking furnaces shown on 
p. 827. Each furnace has two separately-fired combustion chambers housing the 
radiant coils, and a common convection section housing the two convection coils 


Af 


FIG. 1—Plot of service life of furnace tubes, showing life of maximum run rubes 
and the average life for each tube position 


In general, before tube-life charts 
can be prepared and used with any 
assurance of reliable results, it is nec- 
essary to have a considerable back- 
log of operating experience with the 
particular furnace and reasonably 
constant operating conditions. 


Average Tube Life 


The mainstay of the Phillips chart 
is a superimposed curve representing 
the average length of time a tube 
may be expected to be serviceable in 
a given position. In general, only the 
radiant section of the furnace need 
be considered except under special 
conditions, since normal convection 
section duty is seldom as rigorous 
The only way an average life expec- 
tancy curve can be drawn is to have 
enough accurate data on the per- 
formance of numerous tubes. 


Data for the preparation of tube 
life charts may be secured in various 
ways. The principal requirement is 
accuracy and not “guesstimates.” Se- 
lection of the data to be shown should 
be by a plant engineer who is specifi- 
cally assigned to that duty and in- 
formed on the purpose and value of 
the work. There is no reason why 
the data should not be gathered by 
operators, but neither preparation nor 
interpretation of the charts should be 
entrusted to operators or the plant 
maintenance department 


The most convenient source of in- 
formation will be operational data 
sheets which most plants keep on 
either an entire unit or its impor- 
tant components. These differ widely 
in detail, but in general show tem- 
peratures, pressures and flows at vari- 
ous points, characteristics of the 
charge and product, hours on-stream 
and the like for set periods of time 


At the Phillips ethylene unit, a sep- 
arate data sheet was kept for each 
furnace. Operators recorded hourly 
observations of charge stock charac- 
teristics, flow rates, temperatures, and 
pressures on various tubes and re- 
turn bends, firebox temperature and 
hours on-stream. The process engi 
neer in charge of the unit kept rec- 
ords of individual tube positions on 
Separate cards An individual card 
showed the service history of every 
tube which was installed in that po- 
sition, including date of installation 
and removal, its size, whether new 
or salvaged, and the analysis of the 
alloy 

Another record system was kept on 
every tube which was used in any 
furnace, from the time of purchase 
until it Was scrapped It included 
data on every position it might have 
occupied in the furnace and any re 
pairs which it might have received 


For instance, the record on a new 
tube might show it had been placed 
in the coil outlet for 500 hours, re- 
moved because of a hot-spot forma- 
tion, straightened and stub-ended, and 
replaced in No. 32 position at the be- 
ginning of the radiant section, from 
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° 


AVERAGE LIFE OF ALLOY 


104 AVERAGE LIFE OF ALLOY 8. 


0 
TUBE POSITION 


77 
DATE INSTALLED 
TUBE TYPE 


whence it was removed after 7000 
more hours and ultimately utilized for 
stub-ending other prematurely-failed 
tubes 

Any convenient identification sys- 
tem may be used to denote tube po- 
sition or to identify an individual 
tube. On the latter, particularly, ex- 
perience has indicated it is best to 
rely on some arbitrary marking, such 
as a paint-stick, rather than to rec- 
ord the manufacturers heat number 
This is because the heat number usu- 
ally is stamped on one end of the 
tube and might be lost should the 
tube be shortened for some reason 


Tube Life Charts 


A schematic curve of tube life-ex- 
pectancy is shown in Fig. 1 The 
curve is the maximum life 
which has been exhibited by any one 
tube which has been run in the fur- 
nace position shown Below it is the 
average life from the histories of all 
tubes which have been run in each 
of the “Average life 8 
not determined by “splitting the dif- 
ference between the shortest and 
longest-lived tubes but is the life 
shown by the greatest number of 
tubes on the basis of engineering 
judgment It may be determined 
statistically or by plotting distribu- 
tion curves for each tube position 

A schematic tube-life chart is 
shown in Fig. 2. Positions on the 
X-axis denote radiant section tube 


upper 


positions 
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positions, numbered from the coil fur- 
nace inlet in this case. On the Y- 
axis are divisions representing length 
of service. These may be days, weeks 
or hours Below the tube position 
may be noted the date when the tube 
was installed and whether new or sal 
vaged. Drawn on the chart also is 
the average life expectancy of tubes 
in that position 

As frequently as desirable, the bar 
representing the actual service time 
for the tube is correspondingly length 
ened. When the bar approaches the 
average service life plans should be 
made for replacement. Since it nor 
mally takes but little more time to 
replace several tubes than only one 
the engineer will schedule 
tubes for replacement at the 
time, even though sacrifices 
have to be made in the service life 
expectancy of tubes Those 
which normally would be all 
replaced simultaneously are indicated 
by the relatively short horizontal bars 
touching the average-life curve 

Fig. 2 also shows two other things 
which may be indicated by a tube- 
life chart In one case, in a group 
of several tubes (Nos. 35 to 39, in- 
clusive) which have been in service 
the same length of time are two tubes 
(Nos. 36 and 37) which have been in 
a longer time. This represents the 
installation of experimental tubes be- 
ing run to incipient failure. In the 
other case, there are represented sev- 


several! 
Same 


some 


some 
tubes 


FIG. 2—Typical example of a 
tube life chart, showing average 
tube life per tube position, ser- 
vice of tubes in use and anti- 
cipated replacement time. Tubes 
of two general alloy types are in 
use plus two “experimental 
tubes” of different alloy 


eral tubes having been in service the 
same length of time with the excep- 
tion of one tube, This denotes the 
installation of a salvaged tube to re 
place one which had prematurely 
failed. The replacement is presumed, 
on the basis of past records and ex- 
perience, to have the same remaining 
service life as do the tubes around it, 
and will be replaced at the same time 
they are 

It may be found that a tube will 
fail occasionally because of a faulty 
weld between return bend and tube 
(necessary construction when high 
pressures and temperatures are in- 
volved), carbon deposition, flaw in the 
metal, and the like. The remainder 
of the tube may be presumed capable 
of serving out what is left of its nor- 
mal life span. Used to stub-end or 
repair another tube having a similar 
useful service life, which can be 
picked up from the record of indi- 
vidual tubes (as distinguished from 
furnace position records), an appreci- 
able saving in maintenance cost may 
be achieved over simply discarding 
the tube. Likewise, such a salvaged 
tube, having a certain service life 
remaining, may be installed to re- 
place a failed tube in a position where 
there are several other tubes which 
may be presumed to have approxi- 
mately that much remaining service 
life This will preclude a furnace 
shutdown at some future date to re- 
place just one tube 


$29 


Tube-Life Chart 


4 
Es j 
14 
13 hd 
12. 
| 
| 
5 
} 
| 
a 
| 
| 
te 
= 


GOOD DIVIDENDS in improved operations are claimed 
for the automatic catalyst aging equipment described in 


this article. 


The equipment operates 24 hours a day, 


unattended except during regular working hours, and 
controlled by a cycle timer and the instruments shown 


Selection of Cracking Catalysts 
With Aid of Laboratory Aging 


By C. K. VILAND, General Supervisor 


Western Division Research and Development Laboratories, 
Tide Water Associated Oil Co., Avon, Calif. 


The trend toward charging heavier distillates to catalytic cracking has 
focused attention on the importance of adequate laboratory methods to 


indicate catalyst aging characteristics in commercial operations. 


A labora- 


tory tool for aging catalysts is described, as modified from an earlier pub- 
lished procedure in the manner of control, time cycle, method of distribu- 


tion of air through the catalyst, and safety provisions, among other details. 


K VERY refiner 
4 cracking unit 
faced from time time with the prob 
lem of the catalyst best 
suited to his particular requirements 
Those responsible for catalytic crack- 
ing operations are interested = in 
knowing the effect that available oil 


using a catalytic 
commercially is 


choosing 
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tocks have 
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The 


distillates to 


which 
conten 
cuses 


equate 


may 
t or poorly 
attention 
laboratory 


catalytic 
also be of 


for the 


on useful 


life 


of 


cracking 
high 


sulfur 


fractionated, fo- 


need 
methods 


fc 
to 


r ad- 
indi- 


above 


cate attendant catalyst aging char- 
acteristics 

In normal aging of catalysts loss 
of surface area is observed. Such 
aging not appreciably effect 
selectivity to produce original pro- 
portions of gas, gasoline and coke 
when cracking at a given conversion 
level, if operating temperatures are 
unchanged Abnormal aging on the 
other hand may occur in both nat- 
ural and synthetic catalysts from 
contamination with heavy metals en- 
trained in the stocks, particu- 
larly iron, nickel, vanadium and cop- 
per. Even minute amounts are harm- 
ful in that they increace coke pro- 
ducing tendencies. Poisoning metals 
are said to occur in the form of com- 
pletely vaporized compounds as well 
as by entrainment of heavy salts nor- 
mally retained in the 

However, a 
for abnormal aging 
tivity applies to commercial 
clay catalysts, but not to synthetics, 
because iron naturally present is 
brought into a catalytically active 
state through reaction with sulfur 
compounds contained in feed stocks 
This reaction of iron with sulfur 


does 


feed 


residue. 
more common reason 
or loss of selec- 


Some 
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TOP OF REACTOR used for aging catalysts. The preheater (shown in photo PREHEATER PLUG, air distributor 


at right) and reactor are located in a 1'4-in. stainless steel tube 3 ft. long, and and catalyst basket. The '%-in. 
jacketed by a heavily-insulated tank containing Houdry heat transfer salt. The square-thread path in the plug is 
salt bath is held at 850° F. during operation 131 in. long 


FEED TANK AND PUMP at left, reactor outlet at right. SYNTHETIC CRUDE RECEIVER. Blended product is anal- 
Feed is charged at rate of 11.5 mi per minute yzed daily to determine gasoline content 
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vapor, and for this reason prehydra- 
: tion of natural catalyst before it 
reaction zone is exten- 
sively practiced 
There are now in general use sev- 
- eral kinds of cracking agents. Syn- 
thetic catalyst 
of the silica-alumina ma- 
wide commercial use 
and also newer silica-magnesia com- 
Other compositions have 
been developed in the labpratory 
such as silica-zirconia and alumina- 
boria Natural catalysts also are 
available in several types and grades, 
common being an acid 
treated bentonite clay known as 
The principal constit- 
uent of this catalyst is the clay min- 
eral montmorillonite 
catalysts of 


super-filtrol 


lower iron content and 
of improved aging characteristics are 
now available 
these may be produced 
from. usual mineral sources by special 
treating methods or by starting 
with selected raw materials of ini- 
tially low iron content 

Both synthetic and natural cat 
alysts are available in ground powder 
form. Synthetic is also obtainable in 
the form of microspheroidal particles Avon 
for fiuid-flow 
synthetic and natura!’ catalysts may 
be purchased in the form of pellets 


SYNTHETIC CATALYST 


NATURAL CATALYST 


NATURAL CATALYST “A 


GASOUNE CARBON RATIO VS OPERATING 


CYCLES PEED STOCK NO | 


OPERATING CYCLES 


cially available feed stock 


may be partially pre- for cracking 


presence of water 


manufacturers offer may have 


FIG. 1—Comparison of catalysts, when using one commer- 
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CONVERSION VS OPERATING 
CYCLES SYNTHETIC CATALYST “x 


i i 1 1 


STOCK NO. 2 
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CYCLES SYNTHETIC CATALYST “x 


FEED STOCK NO ! 


GASOUINE—CARBON RATIO VS OPERATING 


OPERATING CYCLES 


FIG. 2—Comparison of different feed stocks to show effect 


“beads”. 
and 


processes using fixed 
or moving-solid beds, and the syn- 
thetic also as 
physical form 
methods used to achieve the desired 
3, 3), shape, as well as chemical or other 
variables, have significant effects on 
eracking characteristics. 
difficulty 


manufacturing 


interpreting 
available data unless a large amount 
of commercial experience is at hand 

A useful laboratory tool for aging 


Natural 
ment of 
commercially It is 
ated Oil 


four years 
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of cracking catalysts was described 
by Rice and Ivey at the 27th Annual 
Meeting of the American Petroleum 
Institute ‘. Basically the equip- 
ment is a small fixed-bed catalytic 
cracking unit capable of fully auto- 
matic operation over a_ sufficiently 
long period of time to determine 
rates of decline in catalyst activity 
and changes in product distribution 
Seven to eight hundred cracking and 
regeneration cycles usually provide 
adequate information to evaluate a 
catalyst or a feed stock. 

Such an apparatus has been in op- 
eration for about two years in the 
Western Division Research and De- 
velopment Laboratories of the Tide 
Water Associated Oil Co, at Avon, 
Calif It differs somewhat from 
Gulf’s unit as described by Rice and 
Ivey, with reference to manner of 
control, the time cycle, the method 
of distribution of air through the 
catalyst during regeneration, and in 
other details ‘ 

The mechanical brain that oper- 
ates the cracking unit is a cycle 
timer; it controls electrical circuits 
and opens and closes magnetic and 
also electrically piloted but pneu- 
matically operated valves pre- 
determined sequence 

To insure safety in fully auto- 
matic operation when unattended at 
night, all component parts excepting 
the meters, automatic controls and 
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Selecting Cracking Catalysts 


the wet gas condenser are located in 
a fire-proof transite box 4 ft. wide, 
8 ft. long and 10 ft. high. An auto- 
matic device was installed which 
shuts the unit down in case of fire, 
or in event of excessive pressure or 
leaks. Should a momentary power 
failure of less than 30 sec. occur, 
a time-delay relay stores sufficient 
energy to start the unit again when 
electric power is resumed. Fire pro- 
tection is provided by a CO, system 
triggered by a thermostat. An alarm 
system is included in the fire pro- 
tection device 

This laboratory unit operates on a 
30-min. time cycle. Because of the 
heavy nature of the California feed 
stocks to be studied it was found im- 
practicable to operate on the cus- 
tomary 10-min. reaction period and 
the sequence shown in Table 1 is 
used. 

To prevent the temperature of the 
catalyst from rising above a maxi- 
mum of 1100° F. during regeneration, 
a distributor was devised which 
would spread regeneration air evenly 
through the catalyst and allow the 
earbon to burn off at a lower tem- 
perature. 

Preheater and reactor are located 
in a 1% in. stainless steel tube 3 ft 
long jacketed by a tank containing 
Houdry heat transfer salt. The stain- 
less steel screw-type preheater plug 
in the top of the tube is machined 
from a solid piece of stainless stecl. 
Oil is brought up to temperature in 
passing through the \-in. sq.-thread 
path 131 in. long. A % in. tube 
extends through the center and is 
connected to a hairpin shaped drilled 
air distributor reaching into the cat- 
alyst bed The reactor section is 
provided with a perforated basket 
21 in. long with a screen 11 in. from 
the top. Above the screen 200 ml 
of 4% x % in. pelleted catalyst is 
supported 

It will be noted that the catalyst 
is placed near the center of the salt 
bath, and this was done to insure 
more uniform temperatures. The salt 
bath is heated by two individually 
and automatically controlled elec- 
tric heating elements, plus one man- 
ually controlled heater at the bot- 
tom to compensate for heat losses 
The entire unit is heavily insulated 
The bath is held at 850° F. during 
operation Cracking temperatures 
are slightly above this figure at the 
start of each reaction cycle and 
lower at the end, but average close 
to the salt reading 

A Zenith gear pump with a vari- 
able speed transmission and two 
No. 1 size pumps provides an ex- 
tremely accurate control over the 
ratd of feed to the reactor. Charge 
rate during the 4 min. cracking 
period has been standardized at 11.5 
ml. min. A heating unit around the 
pumps is necessary because of the 
high pour point of some feed stocks. 
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AUTOMATIC SAFETY DEVICES shut down the catalyst aging unit in case of i 
fire, or in event of excessive pressure or leaks, and a thermostat-triggered CO, f 
system provides further protection 


A Stokes Model F single punch was overcome by tapering the die 
pelleting machine is used to form and slightly flattening the end of the : 
pellets from powdered fluid cracking punch. The pellets are calcined at i 
catalyst. Although a pressure of four 1000° F. for 16 hrs. in a stream of 
tons is exerted in pelleting, a spe- air before use. 
cial technique is required to form the Dry gas and the blended synthetic 
pills without using a binder. The crude from the primary water-cooled 
powdered catalyst is thoroughly dried and the secondary refrigerated re- 
at 230° F. and pelleted while hot ceivers are analyzed for light hy- 
Fracturing of the pills in the machine drocarbon composition daily. A high 


TABLE 1—Sequence of 30-Minute Time Cycle in Catalyst Aging Test 
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temperature precise fractionation is 
also made to determine the content 
of gasoline in the synthetic crude 
There cata are corrected to a com- 
mon basis of 390° F. at the 90% 
distilled point by ASTM distillation 
Coke determinations are made by 
converting any carbon monoxide in 
the regeneration gases to CO, and 
weighing the CO. absorbed in Carox- 
ite 

Results are tabulated on standard 
forms for ready reference, and charts 
made up with chronological cracking 
cycles as the absciscae and with con- 
version, gasoline yield, carbon make 
and a product ratio (vol. % gasoline 
over wt, % coke) as the ordinates. 

Figs. 1 and 2 show essential data 
used in two typical evaluation stud- 
ies. The first example compares 
catalycts when using one commer- 
cially available feed stock; and the 
second chart shows effects of dif- 
ferent feed stocks on one of these 
catalysts 

The upper set of curves for each 
of these examples portrays conver- 
sion with every operating cycle as 
time goes on; and the lower ones 
compare a convenient product ratio, 
vol. © of gasoline with respect to 
amount of carbon yielded, as the 
eatalyst is used. When considered 
with the conversion versus time 
curve, the lower graph gives an in- 
dication if abnormal aging is oc- 
curring All catalysts are subject 
to normal aging and conversion will 
decline in use under any set oper- 
ating conditions, therefore both plots 
are required 

Since conversion may be varied by 
adjusting space velocities in com- 
mercial units to compensate for cat- 
alyst activity changes, the lower or 
product ratio chart may be cor- 
rected if desired to show the gas- 
oline carbon ratio at constant con- 
version by use of an appropriate set 
of lines on semi-logarithmic paper 


In the first example (Fig. 1), the 
cracking of Feed Stock No. 1 with 
synthetic catalyst “X" having an 
initial UOP weight activity of 100 
resulted in a higher initial conversion 
than either natural catalyst ‘A’ 
having a UOP weight activity of 45 
or natural catalyst “B" with a start- 
ing activity of 24 The conversions 
obtained under standard operating 
conditions were proportionate to ac 
tivities of the catalysts, as would be 
expected. The gasoline carbon ratios 
however are quite interesting In 
this comparison, the synthetic cat- 
alyst was subject to only normal 
aging as the ratio of gasoline to car- 
bon yielded did not change appreci- 
ably when corrections are made for 
conversion level 

The apparent favorable increase in 
the gasoline carbon ratio is nullified 
if correction is made for the de- 
clining conversion obtained under the 


standard conditions of the test. Nat- 
ural catalysts “A” and “B” suffered 


abnormal aging; however, catalyst 
‘B" of lower activity produced a 
better product distribution at all 


times than catalyst “A” in spite of 
the unfavorable difference in activity 
Catalyst “B”" contained only one- 
third as much iron as catalyst “A” 

Fixed-bed comparisons of this type 
may be used as a basis for an eco- 
nomic evaluation in the selection of 
catalysts. However, it is always de- 
sirable to have as a reference point 
sufficient commercial or conventional 
pilot plant data which give firm 
figures on actual make-up require- 
ments in maintaining desired prod- 
uct distribution for one or more of 
the catalysts being compared 

In the second example (Fig. 2), a 
comparison of two feed stocks is 
made using synthetic catalyst “X”" 
Feed Stock No. 2 causes moderate 
abnormal aging since both conver- 
sion and product distribution are 
affected as the catalyst ages. Table 
2 gives the properties of Feed Stocks 
Nos. 1 and 2. 

Equipment of this type is also 
useful for other research projects. 
Among the first work scheduled in 
the Avon automatic fixed-bed unit 
was a series of runs to determine the 
desirability of prehydrating natural 
catalyst when processing certain feed 
stocks. Runs were made with and 
without steam injected into the cat- 
alyst bed during a 3‘ min. period 
after each regeneration This was 
done by operating a small water 
pump with the cycle timer. Effects 
from such hydration included: 

1—-An increase of 50° F. was ob- 
served in the catalyst bed as steam 
was added. The steam being used 
was at a temperature of 300° F. and 


TABLE 2 — Properties of Feed Stocks 
Used in Catalyst Aging Test 
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the catalyst bed about 880° F. at the 
start of the injection period. Con- 
sidering the normal drop in catalyst 
temperature from the regeneration 
peak with the salt bath held at 
850° F. the heat released was suffi- 
cient to have raised the catalyst an- 
other 10° F 

2.-The regeneration temperature 
was depressed so low by subsequent 
dehydration that it was necessary 
to use 84° additional air to insure 
sufficiently rapid burning to reach a 
peak of 1045° F. This same feed, 
without steam, produced a maximum 
regeneration temperature of 1095° F 

3--Steam was adsorbed to extent 
of an estimated average of 1.05 
wt % of the catalyst per cycle dur- 
ing the test 

1The effect of prehydration on 
aging of natural catalyst “A” when 
processing Feed Stock No. 2 may 
be summarized as shown in Table 3 

The advantages of obtaining sup- 
plementary data in a more conven- 
tional pilot plant where process vari- 
ables and product distribution are 
subject to direct correlation with 
commercial operations are obvious 
At Avon a small fluid catalytic 
cracking pilot plant is used in con- 
junction with the fixed-bed apparatus 
for most catalytic cracking research 
This unit, unique because of its 
small size, is basically of Universal 
Oil Products Co. design and operates 
on a charge of about 3 Ibs. of fluid 
cracking catalyst. Fines are first re- 
moved to facilitate movement in the 
small lines and to simplify recovery 
problems, equipment therefor con- 
sisting of simple cyclone separators 
The Fluid pilot plant will process 
150-600 ml. or more of oil feed per 
hour depending on space velocities 
desired. Because of its small size it 
will quickly reach equilibrium op- 
erating conditions, and it is normal 
practice to start up, obtain a set of 
samples under predetermined test 
conditions for yield data, and shut- 
down, all within a single 8 hr. work 
shift 

Automatic catalyst aging equip- 
ment of the type described and ap- 
propriate laboratory auxiliaries will 
often pay good dividends, since plant 
management is generally properly re- 
luctant to experiment on a commer- 
cial scale with what may be con- 
sidered a satisfactory operation. 
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FIG. 1—Ideal center distance chart. To use: locate the ratio on the base line and 

trace imaginary line vertically to the factor line, then horizontally to multiplier on 

scale at left. The multiplier times the diameter of the large sheave equals the 
ideal center distance 


Chart for Best Center Distance 
Uses Vee-Belt Sheave Ratios 


By FRANK H. RUMBLE, Texrope Drive Dept., 
Allis-Chalmers Mfg. Co. 


MONG various advantages to the or prime mover and where no shock 
petroleum industry in the use of load is present. In other words, an- 
the V-belt drive is its ability to op- other advantage of the V-belt drive, 
erate on extremely short center dis- and one which works hand in hand 
tances, desirable particularly from with the short center feature, is that 
the standpoint of economy and com- small or relatively large ratios—up 
pactness to 7/1 and over—may be used to 
Using the shortest practicable, or obtain the exact rpm desired in the 
“ideal center distance,” on any V- driven machine Furthermore, the 
belt drive lowers initial cost as well resiliency of the V-belts themselves 
as maintenance cost. Short belts are allows peak loads and heavy starting 
lower in first cost and for replace- torque to be absorbed without trans- 
ments when they become necessary mitting shock to either the driving 
They require less adjustment, It is unit or the driven machine. 


also easier to maintain the proper 
tension because there is less belt to 
stretch and get out of adjustment. 


In practice, the center distance 
distance between shafts--of a V-belt 
drive may be comparatively long or 


Compactness and space saving it may be as short as diameters will 
alone, of course, can be solved by di- allow without the sheaves actually 
rect connection of the prime mover touching each other. Experience has 
to the driven machine. However, this shown that the shortest practicable 
method of power transmission is center distance is the sunt of the 
practicable only when ‘the speed of radii of the sheaves plus enough mar- 
the driven machine need not be dif- gin to enable the sheaves to be moved 


ferent than the speed of the motor toward each other sufficiently for in- 
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Stalling or changing belts. A margin 
of anywhere from several inches on 
fractional horsepower drives to sev- 
eral feet on the largest multiple drives 
may be sufficient for this purpose 
However, because it is not always 
possible or desirable to use the very 
shortest center distance, the designer 
is given some leeway 


Are of contact of the belts on the 
sheaves must be taken into account 
to obtain the best drive with the 
fewest number of belts. For greatest 
operating efficiency, the are on the 
smaller sheave should never be less 
than 90°. Taking all of these factors 
into consideration, as a general rule 
the ideal center distance of the drive, 
up to 7/1 ratio, is from one to one 
and a half times the diameter of the 
large sheave. On larger ratio drives, 
the center distance may be slightly 
less than the diameter of the large 
sheave 

Fig. 1 is a chart for determining 
the ideal center distance proportion- 
ately Assume the diameter of a 
driven sheave is 30 in. It is obvious 
that if the diameter of the driver 
sheave is also 30 in., the center dis- 
tance of the drive must be consider- 
ably more than 30 in.-the sum of 
the radii of the sheaves alone is 30 in 
ami in that space they could not be 
belted 

Note, however, that for 1/1 drives 
the rule allows a center distance of 
1'4 times the diameter of the driven 
sheave. In this case the ideal cen- 
ter distance would be 45 in. If the 
diameter of the smaller or driver 
sheave is five in. a 6/1 drive a multi- 
plier of one times the diameter of 
the driven sheave shows the ideal 
center distance to be 30 in. Similarly, 
the chart can be used to determine 
the approximate multiplier for calcu- 
lating the ideal center distance for 
drives of any ratio. — 

Many V-belt drives now operating 
satisfactorily have a longer distance 
than is necessary, vet the longest cen- 
ters found on V-belt drives are short 
when compared with flat or other 
types of belt drives. 

To enable the engineer to design 
any drive with a center distance as 
near the ideal as possible, V-belt 
manufacturers have standardized on 
a considerable number of lengths in 
the five standard belt sizes—A, B, C, 
D, and E sections. It is usually pos- 
sible to select stock belts and 
sheaves, and by varying the size of 
the sheaves while keeping the same 
ratio, to obtain almost the exact cen- 
ter distances desired. This must be, 
and can be done without violating 
any of the basic principles of good 
V-belt engineering, such as recom- 
mendations concerning minimum 
sheave diameters or excessive belt ve- 
locity. Use of the short center is 
very desirable, but it should not, and 
need not, be attained at the sacrifice 
of efficiency and long life of the 
drive. It is possible to have all 
three. 
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A PETROLEUM PROCESSING SURVEY 


The increased public attention being given to stream and air 


How Five Refiners Organize 
Their Waste Disposal Programs 


pollution from industrial and other sources has led to the setting up 
in many refineries of special technical groups who are in direct 
charge of the plant's pollution control program. 

Inside the refinery gate, these groups supervise the operation of 
the waste disposal system, reporting regularly to the plant manage- 
ment and suggesting changes in methods as they become desirable 
to meet plant operating conditions. Outside the plant, the head of 
the group at least watches pollution control crusades and develop- 
ments in the plant area, reporting these to the plant manager. 

The personnel organization handling the pollution control work, 
its duties, responsibilities, reports made and to whom, are described 
below as reported to PETROLEUM PROCESSING by five refining com- 


panies. 


The Texas Co. 


By J. S. Worden, Manager 
(Operations) Refining Dept., 
The Texas Co., New Vork 


N The Texas Co. we have no fixed 

system of responsibility for proper 
functioning of the pollution control 
systems The highest management 
has so emphasized the importance of 
the entire matter that plant manag- 
ers or superintendents devote consid- 
erable personal time to investigation, 
inspection, contacts with control 
agencies and so on 

The individual actually in charge 
of the detailed operation of the wast: 
disposal system may be the super 
visor of the treating plant and. or oil 
movements, or in some plants a spe 
cific department may be organized to 
handle this work The necessary 
technical assistance is provided by 
the plant laboratory or process or 
structural engineering departments 


The corrective organization may b« 
broadly outlined as handling every 
thing pertaining to observation and 
correction of undesirable pollution 
conditions, both water and air as well 
as such intangible items as noise and 
vibration It usually reports direct 
ly to top management, but never to a 
man of lower rank than assistant 
manager or superintendent 

Analyses of effluents and other in 
spections of Waste materials are mad 
as deemed necessary for individual 
conditions. In general, such items as 
pH, oil content, sulfides, phenols, to 
tal solids and suspended solids are 
covered at such intervals as required 


to satisfy management as well as the 
BOD. tbio 
chemical oxygen demand) is taken 


enforcement agencies 
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occasionally and at some locations air 
analyses of stack effluents are taken 
to cover hydrogen sulfide, sulfur diox- 
ide, dust count from catalytic proc- 
esses, and so on 
The regularity with which analyses 
and inspections are made varies from 
a weekly sample to continuous sam- 
pling, depending upon locality, severi- 
ty, etc.; pH recorder-controllers are in 
common use and smoke recorders and 
recording anemometers are used 

The type of reports made will vary, 
but generally they will include a daily 
record of conditions, the report going 
to supervisors of not less than assist- 
ant superintendent rank, and usually 
the manager or superintendent. This 
individual then handles with the 
proper party for improvement or calls 
upon the technical staff for investiga 
tion 


Group meetings on specific prob- 
lems are held by ton plant manage- 
ment and attended by the foremen 
of the department concerned and such 
technical assistants as necessary If 
required, a long range research or 
development project is outlined and 
the necessary requests for appropria- 
tion is made Sometimes experts 
from another plant or from the head 
office of the company are sent to 
assist in specific problems 

The individual who follows the 
general pollution control program in 
the area is usually the plant chiet 
The re 
policy of cooperation 
with adjacent plants on mutual pol 


chemist or process engineer 
is a definite 


lution control problems, using a com 
mittee composed of top management 
with other committees made up of 
Problems 
and methods are discussed openly 
Company representatives both from 
the head office and from plants serve 


chemists and engineers 


on the 


various API waste disposal 
committees and information coming 
from these groups is disseminated 
within the company by these repre- 


sentatives. At one location the plant 
managers meet regularly on pollu- 
tion control matters and periodic de- 
tailed investigation of disposal facili- 
ties is made by the heads of the re- 
fining organizations in that locality 
The feeling behind this group activity 
is that pollution may be considered 
an industry problem in addition to 
being a company problem, for gener- 
ally a particular industry or even in- 
dustry in general is blamed for pol- 
lution conditions rather than an in- 
dividual company and legislation may 
be based accordingly 


Atlantic Refining Co. 


By W. B. Hart, Superintend- 
ent of Services, Atlantic Re- 
fining Co., Philadelphia 


iw THIS company a sanitary engi- 
neer is the head of both operating 
and laboratory activities in waste 
treatment and control, his responsi- 
bilities extending to both the Phila- 
delphia and Atreco refineries. He re- 
ports to the Superintendent of Serv- 
ices for general scheduling of work, 
policies and so on. Watching pollu- 
tion control developments outside the 
refinery is a function of top manage- 
ment 

In the Philadelphia refinery the 
sanitary engineer's organization is 
divided into two parts. The operat- 
ing section is in charge of a super- 
visor who maintains a staff of ap- 
proximately 45 men, on a 24-hour 
basis, for the operation of separators 
and waste treatment practices. The 
laboratory section of the sanitary en- 
gineer’s department is in charge of 
an assistant sanitary engineer and 
a laboratory supervisor 

The assistant sanitary 
with about 5. engineering 
ants handles the desig and engineer 
ing investigations necessary to th 
development of waste treatment proc 
esses. The laboratory supervisor with 
about 5 assistants conducts analyt 
cal and other testing work as needed 
by the engineering group makes 
investigations of a biological and 
chemical nature and keeps a running 
examination effluents from the 


engineer 


assist- 


plant This division also maintains 
a continuous check on river quality 
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Waste Disposal Programs 


Their examination of the effluents is 
made to determine oil, total dissolved 
solids, B.O.D. and similar tests. They 
also conduct toxicity tests to deter- 
mine overall condition of the effluent. 
All these tests are on a daily basis. 
All activities of the waste control 
group are reported to the sanitary 
engineer in charge, who periodically 
reports to the service superintendent 
when conditions are normal, but im- 
mediately reports abnormalities. When 
abnormal conditions persist, indica- 
tive of a change somewhere in plant 
operations, an investigation is started 
and plans developed either to correct 
the condition within the operating 
unit, or to devise a treatment proce- 
dure to eliminate the undesirable 
characteristic In this way, there is 
a continuous contact between waste 
control activities and management 
and very little can happen that is 
not known to management almost 
immediately after it occurs 


Cities Service Oil Co. 


By J. S. Baum, Foreman, 
Light Oils Dept., Cities Serv- 
ice Oil Co., East Chicago, I. 


- ORDER to have effective con- 
trol over all waste disposal sys- 
tems in our refinery, the Light Oil 
Department Foreman is responsible 
for all waste disposal, covering both 
stream and atmospheric pollution. 
The direct handling of the oil-water 
separators is under the direction of 
the pumping department foreman. In 
the case of atmospheric pollution the 
points of emission are such that each 
individual operating department fore- 
man is directly responsible for any 
atmospheric pollution 

The department foremen operate 
their waste disposal systems to ob- 
tam greatest efficiency, making the 
necessary operating changes. In case 
of trouble they report to the indi 
vidual in charge of pollution and 
problems of a minor nature are han- 
dled at this level. Major problems 
or projects requiring reasonable ex- 
penditures are referred to manage- 
ment for approval 

In the case ot waste water efflu- 
ent, visual inspection is relied on to 
i great extent However daily oil 
content determinations are made and 
reported. Other 
on the waste waters are run at less 
frequent intervals as a matter of ree- 
ord, to determine if the nature of the 
wastes has changed materially In 
air pollution, odor and visual inspec- 
tion only are required to meet current 
air pollution requirements 


laboratory analyses 


To keep management informed of 
necessary changes in the disposal 
systems, complete reports are made 
with the necessary laboratory data to 
support the suggested change In 
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the case of smoke abatement we have 
found photographs greatly support 
laboratory data when making up re- 
ports. The reports are fully dis- 
cussed with local management and 
then sent to the General Superintend- 
ent's office for approval. 

The Light Oil Department Fore- 
man is responsible for following the 
general pollution control program in 
the area and, in order to keep in- 
formed on the subject, he is a mem- 
ber of the API Waste Disposal Com- 
mittee. All information, both local 
and outside of the area, is reported 
both to local management and the 
General Superintendent's office 


Sun Oil Co. 


By W. E. Soden, Engineering 
Divison, Manufacturng Dept., 
Sun Oi Co., Philadelphia 


HE group in charge of the waste 
disposal system at the Marcus 

Hook refinery consists of a general 
foreman, supervisory foreman and 
two assistant foremen 

One assistant foreman, with 15 
men, handles separator operations 
The other assistant foreman, with 3 
men, operates the chemical treating 
facilities. The assistant foremen aid 
each other and the supervisory fore- 
man in inspections and operating 
functions 

The frequency of the inspections 
and analyses of effluents, which are 
conducted by the foremen, depend on 
the pollution potential of the particu- 
lar effluent stream, and range from 
twice daily to once weekly In ad- 
dition, operating personnel maintain 
round-the-clock surveillance as part 
of their duties 

Routine weekly composite samples, 
made up of samples taken every four 
hours, are taken on all major effluent 
streams. In addition, operating per- 
sonnel report any unusual condition 
immediately to the appropriate area 
foreman. Samples are taken to de- 
termine the nature of changing 
wastes when needed, with the assist- 
ance of the Development Department 

Monthly reports containing effluent 
analyses are sent to the state and 
federal authorities The 
department 


operating 
monthly and 
annual data reports and annual prog- 
ubmitted to the 


prepares 


ress reports are 
plan management 

Suggested changes in the wast« 
disposal system can be submitted by 
operating, engineering or deve lop- 
ment personnel. Close contact be- 
tween all three groups is main- 
tained so that new proposals can be 


screened without delay. Development 


and investigatory work is assigned 
as necessary with the cooperation of 
laboratory 


a pollution abatement 


Recommendations for changes com- 
ing from the waste disposal group 
foremen are forwarded to refinery 
management and acted upon by the 
engineering department. 

The Head of Pollution Abatement 
of the engineering department and 
his staff follow the waste control 
program in the individual refinery 
and keep abreast of all outside de- 
velopments 


Pan-Am Southern Corp. 


By J. D. Tufts, Refinery Su- 
perintendent, Pan-Am South- 
ern Corp., Destrehan, La. 


ASTE disposal at our refinery is 
under the supervision of the en- 
gineering department which super- 
vises the oil trap operator who spends 
his full time tending the wacte dis- 
posal and oil recovery equipment 
The duties of the oil trap operator 
include: (a) tending the oil skim- 
mers, (b) periodically pumping the 
sludge from the bottom of the trap 
so that it operates at maximum ef- 
ficiency; (c) checking to see that the 
labor department has changed the 
hay in the baffle; (d) reporting to 
the engineering department any re- 
pairs or changes that should be made; 
(e) reporting any unusual amount of 
oil entering the trap and its possible 
source, so the trouble may be traced 
The refinery laboratory does not 
have the facilities for analyzing efflu- 
ent water. However, the refinery is 
a member of the Louisiana Petroleum 
Refinery Waste Control Council and 
it may at any time send a sample to 
the Louisiana State University labo- 
ratory for a complete analysis, in- 
cluding such tests as toxicity, B.O.D., 
dissolved oxygen, etc. The analyses 
are made by two graduate students 
who are on fellowships sponsored by 
the Council for the purpose of ex- 
tending the scientific knowledge in 
the field of stream pollution and toxi- 
city of refinery effluent on wild life 
The effluent water analyses are 
made only when the engineering de- 
partment thinks necessary due to 
some unusual plant operation which 
might affect the waste water which 
is normally non-toxic to marine life 
Results of the analyses are reported 


to the refinery superintendent 
When changes in the waste dis- 
posal system are deemed advisable 


by the engineering department, ap- 
propriation requests are made up and 
forwarded to the 
authorization 

It is the duty of the chief engineer 
at the refinery and his assistant to 
follow the plant pollution § control 
program and to attend the quarterly 
meetings of the state Refinery Waste 
Control Council and keep informed 
on developments in this field outside 
our own refinery 


management for 
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RECURRING ANALYTICAL PROBLEMS in refinery processing operations can be 
solved with reliability and at a considerable saving in time and money with 


analogical-type computers, such as the one shown above. 


This computer, de- 


signed and built by Phillips Petroleum Co., is used first to analyze petroleum 
reservoirs and then to predict their future behavior 


ANALOGICAL COMPUTERS 


Role of Special ‘Mathematical Brains’ 
In Solving Processing Problems 


By W. L. MORRIS and F. W. BUBB 
Phillips Petroleum Co. Research Dept. 


N THE past decade there have been 

constructed and placed in opera- 
tion several universal, widely appli- 
cable computers, such as the ENIAC 
the IBM~-Harvard Computer, and 
others. Due to the size of these ma- 
chines and their ability to cope with 
almost any mathematical problem 
they have attracted much attention 
and have, in the process, obscured the 
concurrent development of numerous 
smaller computers designed to work 
day by day in the solution of special 
analytical problems which are recur- 
rent in the process and other indus- 
tries 

In the operation of certain indus- 
trial necessary to 
solve the problem repeatedly 
For such specialized use, a universal 
computer is neither needed nor ap 
propriate. Instead, one needs a spe- 
cial computer to do the problem in 
hand. Such special computers should 
be reliable in operation, capable of 
continuous operation over extended 


processes it is 


838 


periods, and of minimum size and 
cost It has been found that a cer- 
tain type of computer known as the 
analogical type is peculiarly adapted 
to these requirements 

In contrast to the universal or digi- 
tal type of computer, which deals 
only with numbers, the analogical 
type of computer is a physical sys- 
tem concerned with physical quanti- 
ties. The industrial process to which 
the analogical computer is matched 
is ordinarily described by mathemati 
cal equations. The analogical com- 
puter is made so as to be governed 
by the equations, and so that 
each quantity in the prototype process 
has its analog in a specific quantity 
of the computer For example, a 
temperature in the prototype process 
may be represented in the computer 
by a shaft rotation, or a voltage, or 
by some other quantity. It is the ana- 
logical type of computer with which 
we are concerned in this paper 

Analogical computers are used ef- 


Same 


fectively in three types of problems 

1—Those in which analytic meth- 
ods entail lengthy trial and error 
procedures. 

2—Those in which boundary and /or 
initial conditions are complex. 

3—Those in which rapidity of at- 
taining a solution is essential to the 
success of the operation 

A frequently encountered type of 
problem to which analog computers 
are adapted is that for which there 
is no convenient analytic method for 
the direct computation of an answer 
A problem of this kind exists in the 
solution of phase equilibria in the 
flash vaporization .. mixtures of hy- 
drocarbons. In this problem, the de- 
termination of V, the fraction of the 
composite hydrocarbons which is in 
the vapor state, involves the rather 
laborious trial and error solution of 

Z 
27 1) 


Z mol fraction of the ith com- 

pound of the mixture 

K equilibrium constant 

ith compound, and 

n= number of compounds in the 

mixture. 

The human computer does this 
problem by guessing a value of V, 
inserting this into the above equa- 
tion and computing the left side of 
the equation, which is generally found 
not equal to 1 Another value of V 
is then chosen, the left side calculated 
again, and so on until a value of V 
is found which makes the left side 
satisfactorily close to 1 

The “Phillips Electronic Analog 
Computer” was developed to solve 
this problem. The computer is an 
electro-mechanical system comprising 
a number of units, one for each com- 
ponent in the mixture. By the proper 
setting of potentiometers, the K and 
Z pertaining to each component are 
set on dials. The value of V which is 
common to all units is set simultane- 
ously in all units by a single dial. A 
voltage of the form 

EZ 
1+ Vik 1) 

is generated by each unit and these 
are added and compared with E.. 
the line voltage, by a galvanometer 
If the galvanometer does not balance 
V is varied by turning its single dial 
control until balance is indicated 
ie. until V is such that the above 
equation is satisfied. When the bal- 
ance is attained, V is read from the 
dial. Provision is also made so that 
once the equation has been solved 
for V. the mol fraction of each phase 
(vapor and liquid) of each compound 
may be read directly from the com- 
puter 

The analogy with the human proc- 


of the 


*"An Electror Analog Computer for So 

uillibrium Equa 
Nisle and P. G 
Carpenter, Jour Pet. Tech vo 2. no. 5 


pp. 143-148 (May 1950) 
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ess consists in the correspondence of 
the cut and try choice of V with the 
adjustment of the dial. The pencil 
calculations of the human computer 


are performed automatically and al- 
most instantaneously by the com- 
puter 


The second type of problem is that 
in which the boundary conditions are 
irregular. Into this class fall all po- 
tential theory problems in which the 
boundary itself is anything other than 
a circle, infinite half plane or certain 
other idealized forms. Two specific 
examples of problems of this 
are: the flow of heat in irregularly- 
shaped bodies with non-simple bound- 
ary conditions and the flow of fluids 
in petroleum reservoirs 


class 


Analogical computers have been 
constructed to solve these problems 
and the two computers are funda- 


mentally the same. The conducting 
medium, whether heat conducting in 
the former case or fluid conducting 
in the latter, is represented by an 
electrical network of resistors and 
capacitors. The resistance to flow of 
electrical current in the network is 
the direct analog of the resistance to 
flow in the medium and the capacity 
of the network is the analog of the 
capacitance of the medium to store 
heat or fluid. The analog of flow, 
either heat or fluid, is electric cur- 
rent, and the analog of temperature 
or fluid pressure is electric voltage 

By proper design, these computers 
can be so constructed as to be capable 
of application to a wide variety of 
problems in each field. Thus, heat 
flow in one medium of irregular out- 
line and conductivity may be 
puted in one problem and the com- 
puter may then be converted readily 
to study heat flow in a completely 
different type and shape medium 

Similarly the computer designed to 
study the flow of homogeneous fluids 
in a permeable medium (e.g., a pe- 
troleum reservoir) constructed 
as to be applicable to almost any siz 
or shape reservoir 


com- 


is sO 


A third type of problem in whose 
solution analogical computers find a 
peculiar utility is that in which speed 
of attaining the solution is essential 
The solution of systems of linear si- 
multaneous equations is an example 
of this type. Such systems of equa- 
tions arise in many places in process 
industry as, for example, in the 
infrared analysis of hydrocarbon 
streams in which the absorption b: 
the stream of different frequencies of 


the infrared radiation yields linear 
algebraic equations, one equation for 
each frequency band of radiation 
used, the variables being the mol 
fractions of each hydrocarbon com 
pound in the stream, and the constant 


coefficients being the absorption coe! 


ficients 

The solution of a system of this 
kind, while straightforward enough 
has the practical difficulties of being 
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PHASE EQUILIBRIA EQUATIONS in the flash vaporization of mixtures of hydro- 
carbons are solved in a matter of minutes with this analogical computer, another 
example of these special devices developed by Phillips 


tedious and lengthy when the number 
of hydrocarbons in the stream is four 
or more. Since this type of analysis 
is made in order to maintain the prop- 
er composition of the stream, speed 
of solution is necessary in order that 
the operator be given information 
with small enough time lag so that it 
is possible for him to maintain the 
stream at the desired composition 
Several computers have been made 
to perform this calculation. The com 
puter in its usual form consists of a 


network of electrical resistors ar 
ranged in rows and columns. The 
coefficients are set into the machine 
by setting variable resistors to the 


pertinent values and the total extinc- 
tion usually written on the right side 


of a linear equation, is set into the 
machine by feeding a voltage of prop- 
er magnitude into the proper row 
In one design of this computer, the 
answers appear directly as veltages 
at the bottoms of the columns 

This latter type computer lends it 
self very well to the actuation of au- 
tomatic controls to regulate the prop- 
er composiion of the stream 


Simulators 

With increasing frequency we are 
coming to encounter processes, phe- 
nomena or mechanisms of such great 
complexity that we find ourselves in 
the position of knowing the end re 
sults of the process, of being able to 
derive but not to solve the differential 
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Analogical Computers 


equations governing the phenomena, 
and of being able to measure at most 
a part of the pertinent parameters of 
the system. In many such systems, 
magnitudes are such that a statistical 
or direct experimental approach is en- 
tirely impossible and the only known 
systematic approach is by construc- 
tion of a “simulator’ 

The simulator may be a device 
which is indistinguishable physically 
from a computer and, as we shall see, 
we normally expect so to use the de- 
vice in the next stage 

The simulator is built so as to be 
governed by the same differential 
equations as govern the prototype, 
and so that all variables and parame- 
ters of the prototype have their ana 
logs in the variables and parameters 
of the simulator 

In operation, those parameters of 
the prototype which are measurable 
are set into the simulator and rea- 
sonable values assumed for the others 
The simulator is then set in operation 
and allowed to proceed to the end 
result. This is compared with the end 
result of the prototype. If the two 
are the same, it is assumed that the 
simulator is a true analog of the pro- 
totype. If the two end results differ, 
successive adjustments of the simu- 
lator parameters are made until the 
two end results are the same 

Thus, we use the simulator as a 
substitute experimental system. Ex- 
periments may be performed on the 
simulator so as to give systematic di- 
rection to observations of and opera 
tions on the prototype 

Once the simulation experiments 
are completed, the device can be used 
as a computer for the solution of 
other problems and the study of other 
performances of the prototype 

An example of a simulator is fur 
nished by application of the heat flow 
computer to the inverse problem of 
designing, say, a heat exchanger t 
have certain properties. In this prob 
lem, certain of the parameters such 
as specific conductivities and, per 
haps, over-all dimensions would be 
known, but others, such as geometri 
cal arrangement, would be the 
tion desired and hence unknown ini 
tially In such case the heat flow 
simulator is set up with the known 
parameters and with some reasonabk 
assumed geometry It is then placed 
in operation and its result compared 
with the desired result If the two 
differ, the parameters, such as geome 
try of the simulator, would be ad 
justed until the two results are the 
same The desired design is then 
read off the simulator, and the simu 
lator itself is then used to predict or 
to compute the behavior of such a de 
sign under varying conditions 


solu 


Another example of a simulator is 
found in the Reservoir Behavior An- 
alyzer. In the case of a petroleum 
reservoir we frequently have a fair 
idea about the essential parameters 


S40 


of the reservoir itself, its shape, size, 
permeability, porosity and so on, but 
have very little knowledge of the sur- 
rounding aquifier which is the source 
of the water drive 

To obtain this information, we make 
use of the analyzer as a simulator 
We set the known parameters into 
the analyzer and make reasonable as- 
sumptions regarding the unknown 
parameters and set these in the ana- 
lyzer, also We then operate the 
simulator reservoir according to the 
production history of the prototype 
reservoir, and compare the pressure 
history of the analyzer with that of 
the prototype. By varying the aqui- 
fer parameters until the two pressure 
histories coincide we obtain what is 
accepted as a true analogy between 
prototype and analyzer The ana- 
lyzer is then used as a computer to 
predict future reservoir behavior 


Automatic Control 


The modern development of auto- 
matic control has been made possible 
only by the concomitant development 
of computers. In their application to, 
and incorporation in, automatic con- 
trol systems, computers find their 
greatest utility. In the large sense, 
by this organization of the several 
parts into a harmoniously integrated 
system one achieves a final result in 
much the same way as an artist 
works out the details of different por- 
tions of a picture and then completes 
a masterpiece by combining them all 
into a coherent unity 

Simple automatic 
such as liquid level 
been in use for centuries. Other de- 
vices, such as thermostats, steam 
pressure regulators, speed governors 
and the like have been used for dec- 
ades. Devices of this kind are gen- 
erally actuated by the quantity which 
they are to control. For example, a 
gas oven thermostat will compare the 
oven temperature with a standard 
(desired) temperature and if the am- 
bient temperature is less than the 
standard, the thermostat will cause 
the gas flow to increase. If the ambi- 
ent temperature is higher than the 
standard, the thermostat will shut off 
the gas and permit the furnace to 
cool down, In this case, modern ter- 
minology would call the temperature 
the measured variable and the flow 
rate of gas the controlled variable 


control devices 
controls have 


In the control of a process, however 
no such simple relation ordinarily ex- 
ists between the measured variables 
and the control variables For ex- 
ample, engineers will operate a chem- 
ical process plant by making mea- 
surements such as pressure, tempera- 
ture composition, etc., at various 
points in the plant. These measure- 
ments are fed into formulae, such as 
material balance equations, mass ac- 


tion relations, ete. which yield an- 
swers such as valve settings, pres- 
sures and temperatures to be used 


and so on. These answers are now 
the control variables and are such as 
commands to amplifiers and servos 
which adjust the process. In the ab- 
sence of automatic controls, computa- 
tions have had to be made by ana- 
lytic means and the results there- 
from put into effect manually 

It is now possible to accomplish 
this control process by construction 
and installation of integrated sensing 

computer—control systems which 
observe the measurable variables, 
feed these results to computers which 
in turn determine the proper values 
of the control variables, transmit that 
information to the control mechanism 
which finally operates the plant in 
response to that information. 

It should be emphasized that, while 
the above picture represents an ideal, 
it is by no means an unattainable 
ideal and many plants whose proc- 
esses are thoroughly understood are, 
in fact, installing systems of this 
kind. Other plants whose processes 
are still in development may not 
make immediate use of full automatic 
control systems but can still make 
use of less comprehensive systems 
which, after the process development 
has been completed, can be inte- 
grated in the complete system 

An example is furnished by the 
simultaneous equation solver men- 
tioned above. The mol fractions of 
the various components in a liquid 
or gaseous mixture appear in the 
computer solution as voltages. Each 
of these voltages can be compared 
with a standard voltage which will 
be proportional to the desired mol 
fraction of that compound in the 
stream. If one computer voltage is 
higher than the standard, indicating 
thereby too great a concentration of 
that compound in the stream, a mo- 
tor is actuated so as to turn a valve 
reducing that amount of that com- 
pound entering the stream. Converse- 
ly, if the concentration of that com- 
pound is too low, the valve will be 
actuated to increase the flow of that 
compound 


Conclusions 


In order to be of important use to 
industry, analogical computers do not 
need to be large, of universal appli- 
cation nor expensive. Rather they 
can be specialized to solve the par- 
ticular problems of that industry, to 
do so with reliability, and at a con- 
siderable saving of time and money 

In many industrial applications, an- 
alogical computers serve by taking 
on the alternate role of simulators in 
which they act as substitute experi- 
ments where the prototype experi- 
ment is either too expensive to per- 
form repeatedly or even impossible 
to perform at all 

Finally, analogical computers find 
a very wide application as an inte- 
gral part of modern automatic con- 
trol systems 
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THIS MONTH’S COVER PICTURE—New liquefied propane gas unit 
at Sinclair's Marcus Hook, Penna., refinery 


New LPG Unit Takes Charge 


From Polymer De-Propanizer 


A compact separate plant designed and built by the refinery per- 
sonnel recovers 85-90% of commercial grade propane of low olefinic con- 
tent from the propylene-propane stream from the refinery polymer-depro- 
ponizer. The product is passed through activated alumina for drying. 


By H. F. THOMPSON 
Chief, Technical Department 
Sinclair Refining Co., Marcus Hook 


N March 1 Sinclair Refining Co 
placed on stream at its Marcus 
Hook refinery, a new unit with a ca- 
pacity of 1100 B’SD of liquefied pro- 
pane gas. Construction of this unit, 
designed and built by Sinclair per- 
sonnel, was started July 1, 1949, and 
since going on stream it has been op- 
erating continuously Currently it 
is producing an extremely dry, low 
olefinic content LPG product which 
meets all NGAA specifications for 
commercial propane. A flow diagram 
of the LPG unit is shown above. 
This operation was undertaken to 
meet the ever increasing demand for 
liquefied petroleum gas in the North 
Atlantic seaboard area Heretofore 
shipments of LPG to this market 
were made from the Mid-Continent 
area, but this proved to be economic- 
ally unsound due to high freight 
rates and delays in transportation 
Hence it was decided that a source 
of supply nearer to points of con- 
sumption was neces‘ary 
The butanes and lighter hydro- 
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carbons recovered from cracked dis- 
tillate stabilization operations are 
treated in sequence with diethanol- 
amine and caustic solutions for the 
removal of hydrogen sulfide and mer- 
captans This hydrocarbon stream 
is then subjected to a high pressur« 
(1000 psig) catalytic polymerization 
operation wherein 85°;-90°) of the 
propylene-butylene content re- 
acted In the separate LPG unit 
the propane and lighter hydrocar- 
bons stream from the refinery poly- 
mer de-propanizer are charged via 
gas driven rec'procating compres- 
sors to a 20-tray de-ethanizer which 
fractionates out 85°-90° of the 
propylene-propane content of the 
charge for LPG sales. The composi- 
tion of feed, overhead and bottom 
streams of the de-ethanizer opera- 
tions are as shown in Table 1 

A 126 ton day capacity steam jet 
refrigeration unit is used during the 
warmer months to provide 50 F 
cooling water for the reflux con- 
denser of the de-ethanizer. A stuff- 
ing-boxless type centrifugal pump 
has given trouble-free operation in 
this rather difficult de-ethanizer re- 
flux service In order to prevent 
“frosting” of the overhead release 


FLOW DIAGRAM of the 1,100 b/d LPG unit, 
which went on-stream March 1 


gas pressure control valve and the 
downstream line from it, an all- 
welded shell and tube steam heater 
was installed between the gas out- 
let from the reflux accumulator and 
this gas release valve LPG, the 
bottoms product of the de-ethanizer 
column, flows on level control from 
a cooler through an activated alumi- 
na drying tower and thence into 
“bullet-type” storage vessels. Three 
such vessels of 600-bbl. capacity 
each have been provided along with 
tank car and truck loading facilities 

Regeneration of the alumina is 
accomplished by stripping the ad- 
sorbed water from the drying beds 
with 3500° F. propane vapors A 
closed system is employed for re- 
generation of the alumina beds and 
consists essentially of a propane ac- 
cumulator, a small centrifugal cir- 
culating pump, a vaporizer in which 
550 psig. steam is used for vapor- 
ization and superheating, and a water 
cooled exchanger to condense the 
propane and water vapor effluent 
from the drying bed. The water de- 
sorbed from the drying bed separates 
out in the accumulator and is with- 
drawn from a well at the bottom of 
the accumulator The towers are 
eurrently on a 24-hour drying cycle 
with regeneration now being accom- 
plished in 6-12 hours 


TABLE 1—Composition of Feed, Over- 
head and Bottom Streams from 
De-ethanizer 


beed Kelease 
Mol. Gas, Mot. Liq. 
Methane ir 10.2 
Ethylene 47 1 
Ethane 24.9 65.5 
Propylene 4.46 2.0 4.0 
Propane 11s 95.5 
m0 100.0 100.0 
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Part 3—Oils 


CRUDE Ojl ANALYSIS equipment at the Bureau of Mines 
laboratory at Loramie, Wyo. 


Twenty crude oils in the Rocky Mountain fields have been selected as 
representative of discoveries of the past two years in this territory. They 
have been analyzed by the special Bureau of Mines technique to indicate 


their refining potentialities. 


The analyses are compared with those of crudes 


from older fields in this area, both as to characteristics and as to possible 


utilization in processing. 


URING 1949, 17 new oil fields 
and 9 new producing Zones in 
older fields were discovered in the 
Rocky Mountain region.'') This dis- 
covery rate is. similar to that in the 
previous two years (18 new fields in 
1948 and 15 in 1947) but it is con- 
siderably higher than for several pre- 
ceding years.'") These figures reflect 
the increased effort which has gone 
into the search for oi] in this area 
The character of the oil thus found 
is of interest and importance to many 
refiners 
Previous articles in this series‘*’ 
have described the Bureau of Mines 
erude-oil analysis methods at the 
Bartlesville laboratories and have in 
dicated their application to the eval- 
uation of the potentialities of certain 
crude oils. Crude oils are analyzed at 
the Laramie laboratories in exactly 
the same way, exgept that is is nec- 
essary, because of the high altitude, 
to perform the initial distillation un- 
der pressure designed to simulate sea- 
level conditions 
Twenty crude oils have been se- 
lected as representative of the dis- 
coveries of 1948 and 1949 in the 
tocky Mountain region. Twelve of 
these are from new pools while eight 
are from new producing horizons in 
old fields. The sources and charac- 
teristics of there oils are given in 
Table 1. The location of the fields 
from which they were produced is 
shown in Fig. 1 
The oils are found in formations 
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ranging from Eocene to Cambrian in 
age. A notable fact is that 6 of the 
20 oils come from depths greater than 
8,000 feet. Significantly, of these 20 
oils from what is usually considered 
a high-sulfur area, only 3 have sul- 
fur contents greater than 1%, and 
5 have less than 0.1°% sulfur. The oils 
range in gravity from the condensate 
liquid of the Dove Creek field to the 
20° API oil found in the Bowes field 


Description of Crudes 

The crude oils will be described by 
state of origin, with comparison of 
their properties to those of oils from 
nearby fieids 

Colorado: Two oils from Colorado 
fields are listed. The first is a con- 
densate from the Dove Creek field, 
in the San Juan Basin of Colorado, 
New Mexico, and Utah. The oil con- 
tains almost 80°) of gasoline boiling 
below 392° F. The sulfur content is 
low, and the oil quite paraffinic. The 
Correlation Index (defined in the 
first article of this series) reaches 
a maximum of only 18 (for fraction 
5), and the cloud temperature for 
the 3 vacuum fractions increases 
from 20° to 60° F. The properties of 
the oil are quite similar to those of 
other oils produced in this basin, as 
indicated in Table 2 

The Oak Creek crude oil resembles 
rather closely the oil produced from 
the Tow Creek field, which is approx- 
imately 15 miles north of the Oak 
Creek field. It is also similar to oils 
from the Moffat and Iles fields about 
the same distance to the west. Table 
3 indicates the similarity, which is 
pronounced even among oils from dif- 
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Of New Crudes 


from 20 New Discoveries 
in the Rocky Mountain Region Analyzed 
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ferent formations. All these oils are 
paraffinic as shown both by Correla- 
tion Indexes and by cloud tests on the 
fractions 

Montana: Montana is represented 
by four oils from the Bowes, Cut 
Bank, Sumatra, and Woman's Pocket 
fields. Two of these fields are new, 
but the Madison limestone is a new 
producing zone at Cut Bank, and the 
fllis is a new producing zone at 
Bowes. 

The oil from the Bowes field is a 
heavy oil of 19.8° A.P.I. gravity con- 
taining 3.75% sulfur. It has a low 
gasoline content and 45° residuum 
remains after the Bureau of Mines 
distillation. The sulfur content is 
probably the highest of the Montana 
oils. There are few comparable fields 
in Montana. However, in Wyoming, 
Jurassic formation oils are of two 
widely different types; the low-sulfur 
crude oil, as at Lance Creek, and the 
high-sulfur oil. Examples of this lat- 
ter type of oil are found in the Poison 
Spider, Bolton Creek, Spindletop, and 
Steamboat Butte fields of Wyoming. 
The Bowes oil compares quite closely 
with these high-sulfur Wyoming oils. 

The Madison limestone ( Mississip- 
pian) production from Cut Bank is 
quite similar to the production from 
the same formation at the Pondera 
field or from Elk Basin. However, 
because of its low carbon residue, it 
probably will not produce as much 
asphalt 

The two new fields, Sumatra and 
Woman's Pocket, are on either side 
of the Gage field in south central 
Montana. All three fields produce 
from the Amsden formation. The oil 
from Woman's Pocket, however, is 
considerably higher in sulfur content; 
and, based on carbon residue, its 
yield of asphalt would be greater 
Properties of the various Montana 
crude oils are compared in Table 4. 
Although Nebraska is 

Mountain State, the 


Nebraska: 
not a Rocky 
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Gurley field in western Nebraska is *CuT BANK 


on the rim of the Denver Basin, which * BOWES 
extends west to the mountains. The 
oil produced is a waxy, 35-gravity 
oil, with low (0.23%) sulfur. Its pour : MONTANA 
point is 50° F. : : 
As the oil from the Borie (Wyo.) Se WOMAN'S POCKET © SUMATRA 
field comes from the same basin 
and from a formation of the same 
age, it should be considered at the 
same time. Table 5 shows the great 
similarities of the oils produced from 


Cretaceous formations in the Denver , WYOMING 


basin 
SUSSEX 
Utah: Two crude-oil samples from : | sHELOON. 


Utah are included. Both are from the 3 A S COLE CA_s 
Uintah Basin. The Ashley Valley RIVE o GLENROCK 


IGEAVER CR 
sample is from a newly discovered | werTz® W. POISON SPIDER 


producing formation, the Weber | © HATFIELD NEBRASKA 
sandstone (Pennsylvanian). This is 


the same formation that furnishes 
the major part of the production from 
the nearby Rangely (Colorado) field : ROOSEVELT 
These oils are similar, except that ASHLEY VALLEY © OAK CREEK 
the Ashley Valley is slightly heavier 
(30.8° A.P.I. as compared with 34.6 
for Rangely). There is a correspond- 
ing increase in sulfur (0.83° as UTAH COLORADO 
against 0.66) and residuum (31.3% : 
vs. 23.0) DOVE CREEK 

The oil from Roosevelt field is a 
quite waxy, greenish-black oil, with 
sulfur lower than 0.1%. It is from 
the Green River shale (Eocene). A 
somewhat similar oil is produced 
from the Mancos shale (Cretaceous) FIG. 1—Location of some recently discovered oil fields of the Rocky Mountain 
of the Rangely field. However, the region 
Roosevelt oil is heavier (30.0° A.P.I 
compared with 404°), waxier, and T 
contains a greater percentage of re- | 
siduum 

Wyoming: A general description of 
the crude oils of Wyoming has been | 
published'*) which includes a number | | 
of the recent discoveries. However, 11 
oils are discussed in this article to | 
include the most recent develop- 
ments there. One of the Wyoming | | v 
fields, Borie, was described with the HATFIELD DOME 4° 


Nebraska oil because of its relation- | / 
ship to that oil | / 
Sussex is one of the most active 40 


areas in Wyoming development. This | 
field was opened with the discovery : 
of oil the Lakota sandstone SLAUGHTER 
(Cretaceous). Since that time, three 
other productive zones have been 
found, all within the Cretaceous, and 
discoveries at Meadow Creek and 
North Meadow Creek may tie in with 
the original field. The analysis of 
the Lakota oil is shown as Table 6, 2 
and comparisons with other oils are 
given in Table 7 | 
Not far from Sussex and also pro- 
ducing from Cretaceous formations 
are the South Cole Creek and Glen- 1 | 
rock fields. These oils are all similar, 
as shown in Table 7, and like the 
older fields of the vicinity, such as 
Big Muddy and Cole Creek | | | 
The deepest producing field in Wy- 0 
oming produces from some of the 2 3 4 5 7 4 7) 10 W 12 13 14 15 


youngest formations. The West Poi- FRACTION NUMBER 
son Spider field, which produces from 


the Frontier formation at 14,308 ft., FIG. 2—Correlation Indexes of crude oils from recently discovered Rocky 
was found to be productive in the Mountain fields 
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Crude Oil Analysis 


Fields 


TABLE 1—Summary of Information on Crude Oils from Recently Discovered Rocky Mountain 
PART L—SUMMARY OF DATA SHOWING SOURCES AND GENERAL CHARACTERISTIOS OF SAMPLES 


Viscosity Carbon 
Producing formation Sulfur, 100° F. residuc. 
and age Depth, ft. ( olor* % sees 
Dove Creek 7 63.4 010 32 ‘ 
Oak Creek re “4 br-b 25 46 6 


Bowes 
Cut Bank 
Sumatra 


Cheyenne 
at 
Uintatl 
Fremont 


Part 2—SUMMARY OF ANALYTICAL AND COMPUTED DATA 


( haracteristics of 


Volume percentages 
residuam 


fractions 


1-4, ine 8-12, ime 15-15, ine (Correlation index Percentage 
(tight 41-7. ime therosine (lubricating averages of fractions on gasoline 
‘ gasoline) (naphtha? and gas Kesiduum 4-7, ime. 13-15, ine free basis gravity 
41.3 14 16 1 0.867 
‘ 20.9 18.0 


Mesa Verde formation (also Upper 


TABLE 2-Comparison of Properties of Crude Oils Produced in the San Juan Basin 


: Cretaceous) at 9,288 ft. The two oils 
. Sulfur, Gravity (rasoline are quite similar, having gravities of 
42.8° and 41.5° A.P.L, less than 0.1% 
Col Ma ‘ aaa 1 1S 1 ‘7 of sulfur and almost identical yields 

of the various fractions 


The oldest formations from which 
oil is produced in Wyoming are of 
Cambrian age. Production from this 
zone has recently been accomplihsed 
in the Wertz field. The only other 


Boundary Butte U'tat ‘ Penr aniar ’ 


TABLE 3—-Comparison of Oak Creek Crude Oil With Oils from Neighboring Fields 


Sulfur, Gunton, field having Cambrian production is 
Tow Creek M Cretaceous vv a) 20 a oil from this formation very closely 
Moffat , 4 . 0 and Tensleep formations (see Table 
M 8). It is a high-sulfur, low-wax-con- 

tent oil 
The Hatfield Dome production from 
TABLE 4—Comparison of Properties of Montana Crude Oils the Sundance formation belongs in 
the high-sulfur classification, al- 
Re- Carbon though the sulfur content is only 
salfur (iravity, sidaum, Residue, 

state tormation— % APS Crnde, % 0.72%. As mentioned previously, two 
Bowes Mont Ellie Jur 19s “4 quite different types of oil are found 
7 19.8 in formations of this age. The Hat- 
Woman's Pocket Mont An a! 2 20.5 140 93 field Dome production is thus quite 
Gage M mee Pennsylvaniar ~ 4 21 duction (see Table 8). This Sundance 
Pondern Mont Madis Miasissippiar 20 02 26.2 ‘7 oil is somewhat heavier and higher 
Elk Basi M Mad M ississ pplar on 4 18 61 

Oregon Bas Wy Mad Mississipptar bal is2 43 o6 in sulfur content than the previous 


production of the Hatfield Dome field, 
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_ 
item Sample State 
‘2) 
1 49-76 Colo 
2 09-253 Calo 
; 0284 Mont 
4 50-297 Mont Mad \ 24 a 1.3 
60-283 Mont Rosebud Amsden. Penr 4,385-4,415 29.5 br-bi 0.65 72 4.0 
6 50-258 Mont Ww Pocket Golden Valley Amaeden, Pens 2.110 20.5 br-b 2.52 420 13 
7 50-174 Nebr. Gurley Dakota (1st Bench), Cret 15.6 023 20 
Utat Ashiey Valley Weber, Penr 4.151-4. 308 br-b oss 4.5 
® 60-337 Utah Roosevelt Basal Green River, Box 390 we 
10 49-03 Wyo. Beaver Creek Tensieep, Pent 10, 442- 10,908 44.3 br-g 2 7 
0-176 Wy Borie Laramie Muddy, Cret 5.404 17.2 br-ger 1 
12 110 Wy Glenrock Converse Muddy, Cret 7. 202-7,226 wma 
13 «49-45 Wy Hatfeid arbor Nugget (Sundance Jur 4. 351-4.420 M4 0.72 42 1.9 ‘ 
14 «640-04 Wy Pilot Butte Fremont Muddy, Cret 3533-3600 16.5 4 4 
15 49-116 Wyo Riverton Dome Fremont Tensieep, Penr 11, 665-11, 884 40.8 {PA 3 0.6 
16 49-191 Wyo Sheldor Fremont Tensieep. Penr 6, 764-7, 06s 46 t 1. Oe 
17 SO-112 Wy South Cole Creek Converse Lakota, Cret 245-5, 324 M6 gr-b is 2.8 
18 50-2709 Bussex Johnaor Shannon, Cret +, 537-4,562 0.2 is 
19 wy Wertz Sweetwater Cambriar Camb 7. 150-7. 630 3.6 br-t 29 
20 50-352 Wy West Poison Spider Natrona Mesa Verde. Cre +, 230-0, 24s 42.5 br-«r 
‘ 24 
4 28.7 21.5 2.5 2s 970 
00 5.4 25.4 2 1.015 7 
? 1s 16.0 20.8 22 ‘ 
16s 27.1 1s 13 22 0 
27 18.7 21.4 22 2 oat 
205 2.6 +4 23 13 
12 1.1 14.3 24 i ¢ 925 
4 27 2s mo 117 21 ’ 
a Ie st 12.8 61 24 11 96 
P 7 4 ous 23 “0 vos 
13 22.2 5.3 14 20.0 21 ” “4 
f rude designed by f wing abbre athot ww wat t whish-Dlack br-gr t wr h-greer greeniast 
bia br browr NPA S, by ASTM teat 153-457 ¢ 
** Apt ximmate 
Table Mesa . " ‘ 1 “4.2 “17 
| 42.5 59 
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Crude Oil Analysis 


which came from the 


sleep formation 


deeper Ten- 


Three of the remaining Wyoming 
oils are from the Tensleep formation 
and in Table 9 they are compared 
with oils from the nearby Maverick 
Springs and Pilot Butte fields. A re- 
lationship evident between the 
depth of the production zone and the 
asphaltic character of the oil 

The oil from the Muddy formation 
at Pilot Butte field is a low-sulfur, 
paraffinic oil containing 43°, gaso- 
line. It differs considerably from the 
oils produced at greater depths, which 


Is 


contain more sulfur and are heavier 
It is rather similar to oils from the 
same formation in other fields 


Correlation Ladexes 


The 

low 

icity 


Correlation Indexes as given in 
1 are, in general, comparatively 
indicating the degree of paraffin- 
of the Rocky Mountain crude 
oils. As indicated in the first paper 
of this series,'' jradford (Pa.) oil 
may be taken as an example of a 
paraffinic oil, while Slaughter ‘Tex- 
as) and Conroe (Texas) may be ta- 
ken as aromatic oils. The Correlation 
Index values for Fractions 4-7 (Col 
17, Table 1) for these oils would be 
21, 35, and 40, respectively. The 
highest value for the Rocky Moun- 
tain oils is 28 and most of them are 
22 or below 

For the heavier fractions (Col. 18, 
Table 1), the Rocky Mountain crude 
oils vary from 30 to This com- 
pares with Bradford oil at 28, Slaugh- 
ter at 51 and Conroe at 38. Thus, the 
crude oils studied are aromatic 
in the higher-boiling fractions. This 
is to be expected because of their 
asphaltic character. The sulfur con- 
tent may influence the value 
sulfur compounds have high densities. 

Fig. 2 shows the 
patterns of the 20 
crude oils, as compared 
ford and Slaughter oils. In the low- 
boiling fractions, the Sumatra oil 
stands out as aromatic, while the 
Oak Creek oil is highly paraffinic. In 
the higher fractions, the Bowes and 
the Hatfield Dome oils show aromat- 


oe 


more 


also as 
correlation-index 
tocky Mountain 
with Brad- 


icity while the Roosevelt oil shows 
paraffinicity. The pour point of the 
latter oil is 85° F. 

Utilization 


Based upon the principles set forth 
in earlier papers of this series and 
the analyses of the oils, certain pre- 
dictions can be made concerning the 
utilization possibilities of these oils 

Aviation base stock: The 
crude oil with a correlation 
28 or above for Fraction 4 
from the Sumatra field. This crude 
oil contains only a small percentage 
of gasoline, and the sulfur content of 
the gasoline is likely to be high so 
that base-stock preparation is not 
indicated 
Toluene: Again the Sumatra crude 


only 
index of 


is that - 
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is the only one which might contain 


sufficient toluene to make recovery 
feasible 
Motor Gasoline: All of the crude 


oils contain gasoline in varying quan- 


The 
that 


tities. low 
dicates 
the 


low, 


the 
straight-run 

necessitating 
cracked gasoline 


correlation 


octane 
gasoline 
blending 
Some 


index 


number 
would 


in- 
of 
be 


with 


of the crude 


TABLE 5—Comparison of Crude Oils from Denver Basin 


state tormation— Age 
Guriey Neb Dakota— retace 
Borte Wy Muddy-—< tace 
Horse Creek W Lak ‘ 
Fort ¢ ns c Dak 
Fort Collins < Muddy Cretaceou 


Sulfur, Gravity, 
"% 
2 
aw 
1s 
0.13 5.2 


Pour Ke 
Point, Gasoline, siduum, 
74 29 
20.4 25.3 
15.5 29.4 
22 
45 204 24.2 


TABLE 6—Report of Crude Petroleum Analysis for Sussex Crude Oil 


Identification 


General Characteristies 


brownish-black 
wity at's ao 
Distiliation, Bureau of Mines Routine Method 
STAGE 1 Distillation at standard pressure, 760 mm. Hg absolute first drop, 20° C. (M4 
Aniline Cloud 
Sum, Sp. Gr., Potat Vine. Test, 
% 60 60° F ca F oF, 
2.3 2.3 0.662 
2.3 68 4.2 
704 60.5 14 
67 15.3 735 61.0 19 
25.8 17 2 
‘5 03 7s is 2 
5.1 a4 62.2 
“4 aie 41.7 27 66.6 
47.2 2 0.2 
2 latior ntinued at 40 m Hg absolute 
200 “2 4.1 Oo ae 2% 
22 37 6.2 1 40 
20 415 $2.6 $2 60 
27 2 0 66.5 87 wt ‘ 7 7 
72 54 2 25.0 120 
n 23.7 64 18.5 
Carbon residue residuum arbon residue of crude, 1.7 
Approximate Summary 
“ Sp. Gr art Viscosity 
Ligt KA ne 0.482 40 
Tot nd apt 73 os 
Kerosine ate 11 S10 j 
Gas “4 843 
N s jut ate 100 
ed ibricating dist ate 86 100 200 
ib ating dist 20) 
duur 23.7 “4 1s 
Dist Hat 1 
TABLE 7—Comparison of Sussex Oils With Those of Nearby Fields 
Pour 
Sulfar, Point Gasoline, siduum, 
Field ormation——Age oF, % % 
Sussex ikota— Cretaceous 135 0.3 23.7 
Sussex eous ot 10 $3.5 20.0 
South Cole Creek 0.17 i) 25.9 29.5 
Cole Creek is 0.19 45 27.9 24 
Big Muddy us | 22.2 32.5 
Big Muddy is « 0. 2¢ 45 23.1 28.3 


TABLE 8—Comparison of Oils from Different Formations at Wertz and Lost Soldier 


Fields 
Gravity, Sulfur, Carbon Kesidur, 
°A.P.1. Pereent Percent 
Wertz Field 
Cambriar 6 1.30 
Madisor 6.0 1.34 
Amaden m0 1.25 6 
Tensieep 1.26 
last Soldier Field 
Cambrian 1.27 
1.22 
123 2 
Sundance 0.10 1.9 


Gasoline, 
Pereent 


Kesiduam, 


Pere 


TABLE 9—Comparison of 


Depth, 

rt 
Beaver Creek 10.442 
Riverton Dome 11.665 
Sheldor 6,764 
Maverick Springs 1650 
Pilot Butte 6.159 


Gravity, Sulfur, 
CART % 
“4 0.58 
a3 
45.0 116 
271.5 
24.5 2.68 


Carbon 


Oils from Tensleep Formation—Pennsylvania Age 


val” 
Sample PC-4s-30 Sp. Gr 
Lakota sandstone Sulfur 0.35 aa 
7.¢ } 
t 
‘ 
i 
t 
; 
27.3 22.5 | 
24.5 22.6 
28.2 23.2 
24 234 
28.5 24.7 > 
25.6 241 
23.3 
114 27.3 
_ 
Kesidue, Kesiduam, 
7.5 
6.1 
24 21.6 
7.3 43.5 
7.3 34.5 
845 
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ASTM SYMPOSIUM 


oila would make gasoline having ex- 
cessive sulfur contents which would 
have to be removed 

Solvent Naphthas: Because of their 
low C.l. values many of the oils 
should be suitable for the manufac- 
ture of aliphatic solvents. 

Kerosine: The absence of aromatic 
compounds, as indicated by the low 
C.L, should make most of these oils 
uwuitable for kerosine manufacture 

Diesel Fuels: The presence of par- 
affin wax and the consequent effect 
on the pour point is likely to be the 
limiting consideration in making 
Diesel fuels from these oils. However, 
it is noticeable that the correlation 
index curves for some of the oils 
(Fig. 2) show rapidly increasing aro- 
maticity in this boiling range. This 
indicates the presence of aromatics 
which will have an adverse effect on 
the cetane number 

Fuel Oil: All of the crude oils can 
be used for the manufacture of fuel 
oil. However, for Grades 1, 2, and 4 
(ASTM D396) the pour-point specifi- 
cation will limit the amount that can 
be made 

det-Engine Fuel: Again, the freez- 
ing-point specification will probably 
be the limiting feature because of the 
paraffinicity of the crude oils 

Lubricating Oil: None of the oils 
appear to be well-suited to the manu- 
facture of lubricating oils. All would 
require dewaxing, and most have an 
asphaltic character that would make 
processing difficult 

Asphalt: Many of the oils would 
make appreciable quantities of as- 
phalt. Using the relationship, carbon 
residue times 4.9 gives per cent of 
100-penetration asphalt, the Bowes 
and Woman's Pocket oils would con- 
tain more than 45°) asphalt. The 
Sumatra and Ashley Valley oils 
would contain in the neighborhood of 
20°, and various other oils would 
contain smaller amounts. Based on a 
comparison with Rangely crude a 
yield of 10-15% from Ashley Valley 
crude oil would be more nearly cor- 
rect. However, in general the corre- 
lation gives reasonable results 
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High-Additive Oils Rated 


In Engine Service 


ESTS in the field with passenger 
cars and light gasoline trucks in 
certain types of operations show im- 
proved conditions with regard to en- 
gine wear and deposits through the 
use of the new type high-additive 
oils, known as Supplemental 1 and 
2 and Series 2 oils. The improvement 
is most marked where the fuels used 
are of higher deposit-forming char- 
acteristics than are found in the av- 
erage motor gasolines used today. 
Field service data to this effect 
and laboratory test results were re- 
ported by several oil companies at 
the Symposium on High Additive 
Content engine oils sponsored by 
ASTM Committee D-2 on Petroleum 
Products and Lubricants, held at San 


Francisco last Oct. 12. The various 
papers and discussions given there 
have only recently been made pub- 


lic. First developed for use in Diesel 
engines,'') the new type oils appear 
now to have general acceptance in 
this field for heavy-duty service par- 
ticularly. Hence later studies by the 
oil companies and others have been 
to determine their economic applica- 
tion in gasoline engines 


Accepted by Armed Services 


The high-additive oils have already 
been accepted by the Armed Services 
for heavy-duty service in gasoline 
engines in ground equipment as well 
as in Diesel engines, and they are 
included in the new Military Speci- 
fication 2104.'*.*) Logistically, it is 
necessary that, for military purposes, 
a single-type oil be specified which 
will satisfy the requirements of both 
types of engines in Army and Navy 
usage 

The new lubricants differ from the 
previous heavy-duty engine oils in 
that they contain from 5 to 10 times 
as much additive. The additive is 
principally an organic metal com- 
pound of high detergent properties 
This relatively high use of additive 
is exemplified by ash values of 
above 2°) for some of the oils 

The test work on the performance 
of the new oils in gasoline engines 
has been principally in passenger 
ears and light trucks in stop-and-go 
service in urban areas where trips 
are short and stops frequent. With 
both types of vehicles sludging prob- 
lems occur especially with fuels of 
higher deposit forming tendencies. 
Some conclusions on this test work, 
as reported at the Symposium are 

“With respect to gasoline opera- 
tion, the data to date indicates the 
same relative improvement from the 


standpoint of deposit and wear as in 
Diesel engines,” said Bassett.‘*) “It 
will be necessary to accumulate ad- 
ditional service experience in gaso- 
line engines before the use of such 
products can be recommended for all 
engines under all operating condi- 
tions”. 

“Based on the laboratory experi- 
ence of the industry as a whole, and 
service data available to date, the 
use of higher quality lubricating oils 
such as Supplement 1 and 2 oils has 
been justified in commercial opera- 
tion and will continue as these oils 
become more widely used”. 

“Light truck and passenger car 
field tests, carried out under rigidly 
controlled conditions, show that a 
significant reduction in sludge and 
ring zone deposits can be obtained 
by the use of low or moderate con- 
centrations of detergent-type addi- 
tives”, said Boehm and Tongberg.'*’ 

“However, in light truck field 
tests, a high detergency motor oil 
showed no advantage over a high 
quality, heavy-duty oil of lower ad- 
ditive content and detergency level 
It should not be assumed, therefore, 
that high additive concentrations or 
high levels of detergency per se, are 
a guarantee of outstanding perform- 
ance under all service conditions” 

“Work in the gasoline engine field 
to date has indicated that the Spe- 
cial heavy-duty oil performs at least 
as well as other types of lubricant” 
said Edgar and Jeffrey Definite 
advantage can be obtained as to en- 
gine cleanliness with the new oil. Ex- 
cessive combustion chamber deposits 
leading to rapid increase in octane 
requirement and to short spark plug 
life have not developed. Exhaust 
valve deposits have been observed 
but there is no clear record that they 
adversely affect valve life. 


Not Necessary-But Helpful 


“Our conclusions are at this time 
that, while gasoline engines do not 
require an oil of this type, some ad- 
vantage may accrue to its use in 
certain types of service and there 
seem to be no limiting factors”. 

The possible effect on the octane 
requirements of gasoline engines of 
the high ash, or additive content, of 
Series 2 oils was studied by Bas- 
sett.' Two 1949 Oldsmobile, Series 
98 cars, using the 7.25:1 compression 
ratio Rocket engine, were used to in- 
vestigate this factor and were op- 
erated under similar conditions for 
approximately 8000 miles 

One engine was lubricated with a 
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premium type motor oil which con- 
tained an oxidation inhibitor only, 
while a Series 2 oil with the same 
base stock was used in the second 
ear. The fuel used was normally a 
100% cracked stock containing 2.0 
to 2.5 ml. TEL per gal 

Uncorrected octane requirements 
using primary reference fuels, was as 
follows 


Miles of on 
Operation (prem.) (Series 2) 
7 73 


ao 


s3 


After 8000 miles the engines were 
disassembled. Combustion chamber 
deposits with the premium oil weighed 
73.25 g.. and with the Series 2 oil 
69.85 g. Other investigators have 
shown, it was stated, that a paraf- 
finic type of base stock such as was 
used in this test would result in an 
increase of about 8 points in octane 
requirements at 8000 miles. It would 
therefore appear that the premium 
and Series 2 treatments have little 
effect on this factor 

“Our experience based upon some 
10,000,000 miles of actual experience 
in a wide variety of gasoline equip- 
ment run on the Pacific Coast during 
the past year,” said Gfunder‘®) 
showed that no 2-104B oil has come 
even close to matching a Supple- 
mental List 1 oil, which also quali- 
fies as a Preservative Engine Oil, 
U. S. Army Spec. No. 2-126. By 
matching I mean engine-owner sat- 
isfaction based upon engine life, over- 
haul costs, operating costs, continu- 
ity in service and continued high level 
of power output. 

“Door-to-door delivery service in- 
fers crankcase temperatures during 
operation which are unable to reach 
the heat levels commensurate with 
cooling system temperatures. It also 
infers that stand-by time is about 
as long as route time. Since mois- 
ture and sludge are among the main 
problems of low heat level engine op- 
eration, rust and corrosion problems 
will also be prevalent, which present 
serious threats to engine life.” 


Laboratory Work 


Some laboratory studies of the ef- 
fect of the high additive oils in over- 
coming the deposits formed in gaso- 
line engines in stop-and-go service 
were reported at the Symposium, 
mainly through the Coordinating Re- 
search Council FL-2 procedure. Op- 
erating conditions are 45 bhp. at 
2500 rpm., with water inlet tempera- 
ture at 85° F., water outlet at 95° F 
and oil sump temperature of 150° F 
These conditions in effect result in 
high specific fuel consumption at low 
block and sump temperatures, which 
artificially reproduces  stop-and-go 
service conditions 

Bassett'*) reported on studies with 
the FL-2 test, and also with the CRC 
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L-4 engine test under special cyc- 
ling conditions to reproduce the type 
of engine deposits commonly found 
in passenger car and light-duty truck 
service 

In all these tests, particular atten- 
tion was airected to valve condition, 
combustion chamber deposits, ring 
wear and oil consumption. In no in- 
stance was it found that Series 2 
oils adversely affected valve condi- 
tions or combustion chamber depos- 
its. Valve stems were reported as 
particularly clean and no appreciabk 
buildup was found under the valve 
heads. There was no evidence of fac« 
or seat deposits differing from those 
normally found with 2-104B  lubri- 
ecants 

A system of running low tempera- 
ture, FL-2 laboratory engine tests on 
experimental oils based on the us: 
of a standard lubricating oil and fuel 
combination was presented by Boehm 
and Tongberg.'*) It was shown that 
ring-zone and sludge deposits in FL- 
2 tests carried out under rigidly con- 
trolled conditions in the laboratory 
with oils of different compositions 
can be correlated with field results 
from low-temperature service tests 

“However”, it was stated, “the low 
absolute level of both ring-zone and 
sludge deposits in the FL-2 tests 
constitute a serious weakness of this 
test for guiding the development of 
improved products. Further work is 
necessary to develop a laboratory en- 
gine test technique which will be 
useful for predicting the field per- 
formance of lubricating oils under 
low-temperature engine operating 
conditions” 


Military Adopts Them 


Oils of the future for use by the 
Armed Services in ground equipment 
will be obtainea in the quality range 
between 2-104B and Supplemental 
List 1 oils, N. L. Klein, Chief of the 
Fuels and Lubricants Section, Ord- 
nance Research and Development Di- 
vision Office, Chief of Ordnance, 
Washington, told the Symposium.‘ 

“The future military engine oils 
must perform satisfactorily in both 
gasoline and diesel engines under all 
conditions of operation,” said Mr 
Klein. “They must assure trouble-free 
operation when using fuels of the fu- 
ture, particularly the high-sulfur die- 
sel fuels which appear to be a cer- 
tainty. They must be capable of ex- 
tended use_in the crankcase without 
deleterious effect to the engine. They 
may have to withstand the high op- 
erating temperatures which will be 
experienced in air-cooled combat ve- 
hicle engines operating without oil 
coolers.” 

The trend in military gasoline en- 
gine design, he stated, is toward 
high output units of light weight and 
small over-all dimensions. A complete 
line of air-cooled engines is under 
development for use in tanks and 


other combat vehicles, and may be 
used for transport vehicles as well 
Silver bearings are coming into gen- 
eral use in these engines. Higher op- 
erating oil temperatures must be 
taken into consideration. Higher out- 
put liquid-cooled engines will be used 
for a variety of applications in 
trucks, pipeline pumping service, in 
engine generator units and so on, The 
trend in Army diesel engine design 
is along the same lines with super- 
charged units a definite possibility, 
it was said 

No improvement in the quality of 
fuels maintained during the recent 
World War is to be expected in the 
immediate future Mr. Klein said 
Present military gasoline engines are 
being designed to operate on 80-oc- 
tane fuel. However, a decrease in 
fuel quality insofar as engine wear 
and cleanliness is concerned is an- 
ticipated in the event of a future 
emergency, when the impact of the 
aviation gasoline and jet fuel re- 
quirements will be felt. Fuels of 
higher sulfur content, particularly 
diesel fuels, are already in evidence 
and are anticipated in much greater 
quantity in the event of war 

A partial list of properties of fu- 
ture military engine oils was given, 
in consideration of the trends in en- 
gine design, fuel quality and op- 
erating conditions, as follows: 


1—-Freedom from deposit forma- 
tion tendencies which would cause 
increase of engine octane require- 
ment, spark plug fouling and valve 
burning 
2—-Freedom from 
sludging 
3—The ability to decrease engine 
wear in light or intermediate serv- 
ive and in high-output engines. 
4—Good load-carrying properties. 
5—Minimum corrosive action on 
silver and copper bearings 
6—Stability at high engine operat- 
ing temperatures 
7—Freedom from ring sticking 
8—Low oil consumption rate. 
9—_Stable low pour point 
10-_Ability to permit easy engine 
cranking at low temperatures. 


varnish and 


Brief reviews of some of the tests 
of the new oils in gasoline engines 
presented at the Symposium are 
given below 


Tests in Heavy-Duty Trucking 
And in Light Truck Service 


WO series of field tests were re- 

ported by Bassett'*) covering the 
use of Series 2 oils in gasoline en- 
gines in heavy-duty trucking serv- 
ice and in intermediate-duty light 
truck service. The purpose was to de- 
termine what adverse effects might 
be encountered, even though a com- 
parable improvement would be ob- 
tained from the standpoint of engine 


S47 


S000 


High-Additive Lubes 


TABLE 1--Typical Inspection Data at Completion of Three Mountain Tests, Using 
Untreated Solvent Extracted Mid-Continent SAE 30 Oil and Some Base Oil 


Treated to 2-104B and Series 2 Quality 


atreated 
Kase Oil Series 2 Oi 
Engine Conditior 
Varnish Deposits 
Piston skirts 70 10.6 
Crankcase pan 20 2.0 
Valve spring cover oO 6.0 10.0 
Valve stems, intake 40 7.0 

Valve stems, exhaust 70 10.0 

Varnish total 20.0 

Sludge and carboneous deposits 
Piston ring grooves 7.0 
ring drain slots so 10.6 
OU suction sereer 10.0 10.0 
Valve spring we 65 
Crankcase par 10.06 
Sludge 4 43.5 is 
60 25 0 
by wt 112 i 20 
nerease m4 13.3 16.4 
nh number 132 1.20 141 
cleanliness and reduced wear ble 2 shows comparative data from 


The first test was in a fleet of four 
Dodge l',g-ton tractor-trailer units 
on a 65-mile course between Hagers- 
town and Cumberland, Md. The units 
were loaded with concrete blocks, 
22,500 Ibs. gross weight, with engine 
speed held by shifting gears as close 
ly as possible to 3000 rpm. Each test 
was of 6000 miles duration, without 
oil change in order to accelerate de 
posit buildup. Lubricant temperatures 


were in the range of 210-265° F 
with an average of about 235° F. for 
the entire test. The fuel used was a 
commercial regular grade gasoline 


containing 1.2 ml. TEL per gal 


Table 1 shows typical inspection 
data at the completion of three tests 
using untreated base oil and the sam« 
base stock treated to 2-104B and 
Series 2 quality. In this test there 
was relatively little idling or low en 
gine speed operation which it was 
said probably accounted for the rela 
tively good sludge condition regard 
leas of lubricant. The cleanliness data 
were reported about what might be 
expected. The wear data was not re 
garded sufficiently complete to per 


mit any definite conclusions. Ther« 
was some indication that deposits 
under the intake valve heads wer 
heaviir with the Series 2 lubricant 
but (is was not reflected on the 
valve faces or seats and their ap 


peared to be little effect on exhaust 
valve burning 


The investigation of the Series 2 
oils in gasoline engines in intermedi 
ate duty, light truck service was 


made in a fleet of 1'y-ton Chevrolet 
trucks operating in western Pennsyl- 


vania in the delivery of bakery 
goods. The normal routing was to 
stop in adjacent towns during the 
day, making several deliveries in 
each location. These tests were of 
6000 miles duration and were run 
without oil change to accelerate ce 
posit formation. Fuel used was a 


regular grade gasoline containing ap- 
ml 


proximately 2 TEL per gal. Ta- 
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a series of tests on untreated base 
oil and the same base k treated 


stock 
to 2-104B and Series 2 quality 


Light Trucks in Stop-and-Go 
Service Tested for Sludging 


SERIES of field tests in light 
trucks, to determine the extent 

of reduction in sludge and ring zone 
deposits to be obtained by the 
of low or moderate concentrations of 
detergent-type additives in the en- 
gine oil, was reported by Boehm ani 
Tongberg'*'. The tests were in a 
fleet of light trucks equipped with 
engines of a widely used make. The 
operations were typical of door-to- 
door delivery service where low en 
gine temperatures are encountered 
and where severe sludging had been 
encountered by the fleet in the past 
In the first phase of this program, 
the basic effect of oil composition 
on deposit formation was studied by 
operating the vehicles on oils of dif 
ferent compositions, using a special 
fuel of minimum  deposit-forming 
characteristics. In the second phase 
the ability of oils to handle fuel de- 
composition products was studied by 


US« 


using a specially prepared high de- 
posit fuel 
In this 


fleet field test program 
about four vehicles were used in 
each oil-fuel combination in order to 
minimize the variations in individ- 
ual units. New engines were installed 
in the vehicles at the start of th 


test, complete measurements being 
made to assure that each engine met 
the manufacturer's specified toler- 
ances. The vehicles were operated on 
a 4000-mile drain period with no 
filters in order to accelerate the ac- 
cumulation of deposits. The thermo 


stats were set for 160° F. and no ad- 
justments were made in the normal 
cooling system or crankcase ventila- 
tion 

In the tests with the minimum de- 
posit-forming fuel, three oils were 
studied. Two were high viscosity in 
dex, well-refined straight mineral oils 
of SAE 30 grade made from different 
crudes, with no oxidation in- 
hibitors or detergents. The third was 


added 


a high viscosity index, high quality 
SAE 30 heavy-duty oil, containing 
4.4% of additive, the oil represent- 
ing the top level of performance 


quality of oils approved under U. S 
Army Specification 2-104B 

All the units operated in this phase 
of the program uniformly low 
sludge and ring zone deposits. The 
level of deposits obtained was inde- 
pendent of the lubricant used over 
the period of 12,000 miles. The piston 
skirt varnish deposits were moderate- 
ly high, in the same range for all 
oils, and apparently not a function 
of the composition of the particular 
oils examined. It was concluded that 
oils of the quality level and range 
represented apparently do not deteri- 
orate in this type of service to give 
any significant degree of engine dé 
posits during the test period 

In the second phase of the light 
truck field test program, a fuel of 
high deposit-forming characteristics 
was used and 3 oils of different com- 
position were employed. The first 
was a well-refined, high viscosity in- 


gave 


TABLE 2—Comparison of Engine Conditions from Intermediate Duty Service Test 
Results, Using 85 Vis.-Index, Solvent Extracted, Mid-Continent SAE 30 Oil and 


Same Oil Treated to 2-104B and Series 2 Quality 


6000 miles 


\ 

ek 
Roeker-arn pia 
r i 
Cylinder w 

b 

Va ‘ 
Rocke er plate 
ver plate 
ank ‘ pa 

Sludge tota 

‘ ibined 


oll change.) 


atreated 
Base oil 2-148 Series 2 
5.5 ' 10.0 
70 9.5 
6.5 0 
0 6.5 10.0 
70 
10 ‘ 48.0 
0 10.0 
7.5 6.0 
60 7.0 8.5 
10.0 10.0 10.0 
«5 
42 16.0 
a7 79.0 
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dex SAE 30 base oil. The second oil 
was the high quality 2-104B heavy- 
duty oil used in the first phase of 
the test program, while the third oil 
was a 2-104B Supplemental List I 
type product of high detergency level 
containing 9% of a detergent addi- 
tive 

The vehicles operated with this 
special fuel showed a considerably 
higher level of engine deposits than 
those operated on the fuel with min- 
imum deposit-forming characteristics. 
The two detergent type oils showed 
a distinct advantage over the straight 
mineral oil in their ability to handle 
fuel decomposition products. Sludge 
and ring zone deposits with the de- 
tergent type oils were distinctly less 
than those with the non-additive base 
oil. In the light-duty truck tests, the 
additive type oils showed a marked 
advantage over the base oil in mini- 
mizing oil-screen sludge deposits. The 
oil screens were almost completely 
covered with sludge after 4000 miles 
operation on the base oil. With the 
additive type oils, the oil screens were 
practically clean after 4000 miles and 
showed only partial plugging after 
8000 miles. The summary of the light 
truck field tests stated 

“The results indicate that signifi- 
cant advantages over a well-refined 
base oil in regard to engine deposit 
buildup in light truck, door-to-door 
delivery service can be obtained by 
the use of a heavy-duty oil contain- 
ing a moderate concentration of de- 
tergent-inhibitor additive. It is indi- 
cated also that the use of a high 
concentration of a detergent additive 
to give an oil of considerably in- 
detergency level does not 
necessarily mean that superior per- 
formance in low-temperature gasolin« 
engine operation will be obtained 


creased 


Sludging in Passenger Cars 
In City Driving is Studied 


WO types of passenger car field 

studies of the effect of detergent 
motor oils on sludge formation were 
included in the report by Boehm and 
Tongberg.'* 

The first concerned a parking lot 
survey to determine the extent of 
sludge formation in average passen- 
ger car engines operating in typical 
urban communities where much of 
the total mileage in the life of the car 
is accumulated in short trips. The 
second study involved two. field test 
programs. In the first program th: 
ability of detergent motor oils to 
control sludge formation in older or 
high-mileage vehicles was studied 
In the second program the effect of 
oil composition on sludge formation 
was studied under rigidly-controlled 
conditions using a group of cars of 
a well known make equipped with 
new engines 

In the survey of sludge formation 
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43 typical passenger cars, which had 
been operated for considerable time 
in a metropolitan area, were exam- 
ined for engine sludge buildup. The 
ears selected had operated on high 
quality lubricating oils of known 
composition. The fuel used through- 
out the life of the cars, although not 
controlled, was typical of regular and 
premium grade gasoline sold at serv- 
ice stations. 


The total mileage on the different 
units varied from about 13,000 to 
134,000 miles, the median being about 
35,000. The median age of the cars 
was 4% years and the median oil 
drain 1500 miles. The cars selected 
were such that the age distribution 
on the 43 cars was roughly that of 
passenger cars on the road at the 
time the survey was made 

Inspection of the engine showed 
that about 35° of the 43 vehicles 
had reasonably heavy sludge depos- 
its. The oil-pump screens of most of 
these cars with heavy sludge depos- 
its were at least 60° plugged and 
in a number of cases were 100°; 
covered with sludge. About 50% of 
the cars examined showed moderate 
buildup of sludge deposits, the re- 
maining 15° had light deposits 


In the first phase of the second 
field test program, 51 passenger cars 
were divided into heavy-sludging and 
mild-sludging groups Accessible 
parts were cleaned to remove all 
sludge deposits, but the pistons were 
not removed. The vehicles were then 
used for a qualitative 4000-mile field 
test on motor oils of different compo 
sition using a 2000-mile oil drain pe- 
riod. The cars were operated on a 
reguiar grade or premium grade of 
gasoline from a single refinery 

Four oils were used in the test 
program: 1—a high viscosity index 
well-refined SAE 20 base oil con- 
taining no added inhibitors or de- 
tergent additive and 2--three deter- 
gent oils formulated from the high 
viscosity index SAE 20 base oil with 
three different combination detergent 
and inhibitor additives. The additive 
concentration in each case was rough- 
ly that used in 2-104B oils 

After 4000 miles of operation about 
equally distributed between summer 
and winter driving, the cars were 
re-examined and rated carefully for 
accumulated sludge deposits. The re- 
sults indicated that the detergent 
type oils were all superior to the 
Straight base oil in repressing the 
formation of sludge deposits. The de- 
tergent oils showed to greater 
vantage in the heavy sludging 
hicles than in those of moderate 
mild sludging tendency 


This passenger car survey was re- 
garded as indicating that, under av- 
erage passenger car driving condi 
tions in urban areas, accumulation 
of sludge reaches a rather high level 
in a significant proportion of the 


vehicles involved. In such average 
passenger cars, also, certain deter- 
gent oil compositions containing only 
moderate concentrations of deter- 
gent-inhibitor additives appear to be 
effective in minimizing the formation 
of sludge deposits 


The second phase of this field test 
program was designed to throw light 
on the extent and rate of buildup of 
sludge in passenger cars equipped 
with new engines and operating un- 
der average urban conditions on a 
gasoline of the average quality from 
a deposit-forming standard available 
to consumers. For this purpose 12 
cars of a single make which had been 
indicated from previous experience to 
be more severe on sludging than 
other makes were equipped with new 
engines, and operated under normal 
passenger car service conditions 

A special fuel was made up de- 
signed to have deposit-forming char- 
acteristics as close as possible to the 
average gasoline available in the 
area where the cars were operated 
Three lubricating oils of different 
composition were used. Two were 
well-refined base oils containing no 
added inhibitors or detergents manu- 
factured from two basic types of 
crudes. The third oil was a_ high- 
quality 2-104B type heavy-duty oil 
containing 4.4% additive. Four units 
were operated on each type of oil, 
SAE 30 grade being used in the sum- 
mer and SAE 10 for winter opera- 
tion 


The results of these tests showed 
that, in the first 4000 miles of op- 
eration in the summer, only slight 
buildup of sludge deposits occurred 
After 4000 to 12,000 miles of opera- 
tion, including 2000 to 4000 miles of 
driving in winter weather, the heavy- 
duty oil showed to advantage over 
the straight base oils in regard to 
sludge deposits. However, the level 
of deposits, even with the straight 
mineral oils, was in relatively low 
range. There were indications that 
a rise in the accumulation of sludge 
deposits occurred during winter op- 
erations on the two straight refined 
oils and that no similar change in 
the rate of deposit formation oc- 
curred in the 4 vehicles operating on 
the 2-104B heavy-duty oil 


Special Oils Reduce Lacquering 
In Large-Bore Gas Engines 


IELD experience with the special 

heavy-duty oils was reported at 
the Symposium by Edgar and Jef- 
rey.(* Gasoline engine field tests 
were begun over five years ago in 
pick-up truck service which was no- 
table for high wear and piston de- 
posits and generally dirty engine con- 
ditions. In tests up to 16,000 miles, 
clean engines were reported, as com- 
pared with observations with pre- 
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FIG. 1—-Ring wear tests in Diesel engine 


tests with 1% sulfur fuel 


mium-type motor oils. No improve 
ment was found in wear, however 

A number of field tests in gasoline 
engines also are under way in city 
stop-and-go service, which include 
bakery, laundry, public utility and 
service station truck delivery opera- 
tions with monthly mileages of about 
500 to 1000. Field tests also are in 
progress in heavy-duty truck serv- 
ice, operating at high loads and tem- 
peratures where mileage per month 
is around 10,000 

The purpose of this work is to de- 
termine whether significant improve- 
ments in engine cleanliness and wear 
leading to longer engine life can be 
obtained, and whether there are any 
factors limiting the use of the new 
type heavy-duty oils. Typical of such 
factors might be undesirable increase 
in gasoline octane requirement, early 
spark plug fouling or shortened valve 
life, owing to rapid accumulation of 
combustion chamber deposits 

Results are described as limited at 
present, owing to the time required 
to accumulate significant mileages, 
particularly in city service. Observa- 
tions here have been that clean en- 
gines stay remarkably clean and that 
engines which are dirty from the use 
of other oils tend to become some- 
what cleaner with the special heavy- 
duty type oil. It is noted that the 
special heavy-duty oil has been placed 
in many dirty engines at several city- 
service fleet properties and that the 
plugging of oil lines by loosened de- 
posits has been conspicuously absent 


In heavy-duty truck service where 
mileage per month averages around 
10,000, pistons have been found ex- 
ceptionally clean where the new type 
oils were used. The octane require- 
ment was measured at intervals in 
two new trucks in service station 
delivery operation.. One vehicle was 
using & premium type oil and one 
the special heavy-duty oil. To date 
ho trend to increased octane require- 
ment has been noted in the case of 
either vehicle 

There has not been found the sharp 
reduction in wear in gasoline en- 
gines with the new type oils such as 
was found in diesel engine applica- 
tions. Equal wear rates in city serv- 
ice have been found between the spe- 


FIG. 2—Measured cylinder wear rates 
in passenger car field tests 


cial heavy-duty and premium oils 

Lacquering had been experienced 
with a variety of engines ranging 
from industrial models of automo- 
tive engines to fairly large-bore, me- 
dium-speed industrial engines which 
were in pumping service in an ir- 
rigation district in the San Joaquin 
Valley. Natural gas is used as fuel 
in all the engines. The lacquering had 
resulted in valve sticking and piston 
wrist pin seizure, which had caused 
valve burning and scored liners and 
pistons in some cases. With post-war 
2-104B oils some improvement in op- 
eration was noted but none of these 
oils reduced lacquering substantially 
Visible lacquer deposits were removed 
after 1400 hours operation of two 
of the engines on the special heavy- 
duty oils 


Wear Reduction Properties 
Shown for the New Oils 


ATA on the wear reduction 
characteristics of the high ad- 
ditive oils in both gasoline and die- 
sel engines was presented at the 
Symposium by C. E. Watson, Cali- 
fornia Research Corp., Richmond, 
Cal") The company conducted a 
series of tests to study the effects 
of higher levels of lubricating oil 
compounding on engine wear 
The accompanying Fig. 1 shows the 
results of an L-1 diesel engine test 


Complete Report Available 


All the papers and discus- 
sions given at the Symposium 
on High-Additive Content Oils, 
held at the First Pacific Area 
National Meeting of the Ameri- 
can Society for Testing Mate- 
rials, in San Francisco Oct. 12, 
1949, have now been published 
by the society as Special Tech- 
nical Publication No. 102, Bul- 
letins are available at $1.75 for 
single copies, by writing ASTM 
headquarters, 1916 Race St., 
Philadelphia 3, Pa. 


using 1° sulfur fuel. By increasing 
the compounding through 2-104B, 
Supplemental List 1 and Series 2 
quality levels, a marked decrease in 
ring wear was obtained in a diesel 
engine, it was stated. Supplemental 
List 1 oil showed about one-quarter 
the wear rate of base oil, while Series 
2 oil showed about half the wear 
rate of Supplemental List 1 oil, or 
about one-eighth that of base oil 


Fig. 2 shows the results of simi- 
lar tests in a gasoline engine op- 
erated under FL-2 test conditions 
Here the Supplemental List 1 oil 
showed about one-third the wear rate 
of conventional premium motor oil 
The Series 2 oil showed slightly more 
than one-half the wear rate of the 
Supplemental List 1 oil, or approxi- 
mately one-fifth that of premium 
motor oil 

“These results have been confirmed 
in field tests in passenger cars op- 
erated principally in stop-start serv- 
ice in urban areas’, stated Mr. Wat- 
son. “In these tests the cylinder 
wear rates were determined. The 
Supplemental List 1 oil showed ap- 
proximately one-half the wear rate 
of premium motor oil, and the Series 
2 oil showed about two-thirds the 
wear rate of the Supplemental List 1 
oil, or about one-third that of pre- 
mium motor oil. Both high-level oils 
gave very clean engines, the Series 
2 oil giving the cleaner engine 


“The results of these tests indi- 
cate that, while the Supplemental 
List 1 oil may satisfactorily reduce 
engine deposits, the reduction of de- 
posits is only a partial answer to 
the motorist’s problem. A _ further 
advantage in reduction of engine 
wear can be obtained by the use of 
the more highly compounded Series 
2 oil. This advantage can result in 
significantly longer engine service 
life.” 
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At least 9 of every 10 barrels of hydroformed naphtha are 
processed in Kellogg-engineered and constructed units! 


5 it 
; 


Yes! More than 90% of the total world hydroforming 
capacity 1s Kellogg-designed, en gineered and constructed! 


built its first catalytic hydroformer in 1940 
for an American refiner who desired high-octane 
blending products without recourse to TEL 

Its success was quickly overshadowed, however, by the 
advent of the war when the process attained even more 
vital significance as an easy method for producing much 
needed toluene, with the blending components relegated 
to by-products. Naturally, since the war these units have 
reverted to gasoline production, providing their owners 
with efhicient means of staying in the vanguard of the 
octane-improvement race. 

Historically, Kellogg developed the catalyst used in 


the Hydroforming process, brought the process itself 
into actuality through a succession of pilot plants, and 
designed and erected all but one of the commercial units 
that were built 

Flexibility of these units was underlined recently when 
one refiner interested in the petro-chemical market uti- 
lized his equipment (without any mechanical alterations) 
to produce hard-to-get synthetic benzene 

When considering methods for upgrading naphthas 
or for obtaining certain useful cyclic hydrocarbons 
for sale in the chemicals market, Kellogg's catalytic re- 
forming experience will prove of value to any refiner. 


ACHIEVE NEW STANDARDS 
FOR AUTOMATIC CONTROL 


Kellogg specialists set new stand 
ards tor ease of operation when 
the original hydroformer was built 


ten years ago. Stull standing as one of the first units to 
employ graphic panels, the process also uses master and 
dormant cycle mers for fully automatic control. Each of 
the steps comprising one full cycle registers visually on the 
main panel. Audible signalling equipment, to warn of any 
malfunction, ts present, as are push-button controls for 
manual operation. The job is typical of the controls and 
instrumentation which go into Kellogg's designs today. 
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Plant Practices 


| Tips and Ideas tor Improving 


PIPING ARRANGEMENT for Ohio Oil's flare stack ignition system LOOK-BOX, or ignition spark indicator 


shown in close-up view. The spark 
plug had not been installed yet when 


Ohio Oil's Flare Stack Igniters Have photograph was token 
“Look-Box” for Safety in Operation A, uit inte. «check 


valve body provides for safe ig- 
nition of the waste gas flare stacks 
at Ohio Oil Co.'s Robinson, IIL, re- 
finery. 

As shown in the photographs above, 
the look-box, or ignition spark indi- 
cator as it is termed by refinery en- 
gineers, consists of a one-inch, 600 
Ib., Vogt forged steel check valve 
blank, machined and clean on the in- 
side without provisions for seat and 
bushing. There is no valve stem or 
plug. The bonnet has been replaced 
with Pyrex glass, properly gasketed 
to form a window for a spark plug 
inserted from the bottom of the body 
(Spark plug was not installed when 
photos were taken.) 

The piping arrangement is shown 
schematically in Fig. 1. The method 
of operation is as follows: 

1. Adjust air and gas pressure re- 
ducing regulators (Mason-Neilan 
Type 40) to 5 and 3 psi. respectively. 

2. Open air adjustment valve one 
turn. 

FIG. 1—Schematic diagram of piping shown in photo above 3. Hold down spark plug switch 
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MORE REFINERS HAVE JUST PLACED ORDERS WITH REFINERY 
ENGINEERING Company FOR NEW CAT CRACKERS. The daily 
capacity of these Cat Crackers will be 10,000 and 6,000 barrels 
daily. 


REASONS WHY REFINERY ENGINEERING Company WAS CHOSEN 
FOR THE JOB: REFINERY ENGINEERING Company has the experi- 
ence, ability and construction equipment to build a plant that will 
give top-notch performance and will be completed on schedule. 
REFINERY ENGINEERING Company has built a Cat Cracker in 194 
working days. 


WAYS REFINERY ENGINEERING Company CAN HELP YOU: RE- 
FINERY ENGINEERING Company can take your plans and build 
your plant or start with a study of your meeds and design, engi- 
neer and construct a plant to best fit the competitive situation in 
your area. In either case, construction will be completed on 
schedule. 


WAYS TO GET QUICK ACTION ON YOUR REFINING PROBLEM: 
Telephone or wire for complete information, without obligation. 


You can still have a cat cracker in 1951 if you place 
an order with REFINERY ENGINEERING Company 
NOW! CALL TODAY! 


PHONE 5-5561 ® TULSA, OKLAHOMA 
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FIG. 2—Ohio Oil's flare tip assembly, showing flame stop 


pushbutton and open gas adjustment 
valve until erratic pressure gage de- 
flection and the sound in the ignition 
pipe indicate that explosions are tak- 
ing place. By manipulating air and 
gas adjustments, optimum explosions 
can be obtained 

4. Release pushbutton and allow 
the ignition pipe to fill with the ex- 
plosive gas-air mixture. With adjust- 
ments as described in Paragraph 3, 


rates as high as 100 ft. sec. have 
been obtained 

5. Close the pushbutton momentar- 
ily. A single deflection of the pres- 
sure gages indicates the flame wave 
is on its way to the igniters at the 
flare tip. Continuous sparking at this 


time must be avoided since the ser 
ies of explosions that result will ex- 


tinguish the flame wave and the 
flare will not ignite 

6. If after sending a flame wave 
to the igniters, the flare does not 


light, wait until the line is again full 
of gas and then again push the spark 
switch. Each successive spark 
a flame wave through the 
line if the time interval 
waves is not too short 
7. When the flare has ignited, close 
the shutoff valves, but leave the ad- 
justing valves and pressure regula- 
tors set as is for future use 

8. If a pilot is desired, the gas sup- 
ply can enter the flare stack near 
the base and be ignited as directed 
in the above paragraphs. Alternately, 
since the flame at the top of the 
stack lights the igniters, they may 
be used as pilots. In that case, it is 
advisable to reduce the air in the 
air-gas mixture to prevent overheat- 
ing the igniters. An 
above normal pilot use 
essary for initial 
be reduced. The 


before 


sends 
ignition 
between 


excess of gas 
may be nec- 
lighting but can 
stack should be full 
of gas ignition is attempted 

The flare tip proper is shown in 
Fig. 2. Comprising the top 25 ft. of 
the 175-ft. stack, it is constructed of 
18-8 stainless steel pipe of ‘4-in 
thickness and 16-in. diameter 
rounding the top opening is a 


wall 
Sur- 
flame 
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stop, a 5-ft. diameter, 18-8 stainless 
plate, “ in. thick, with approximate- 
ly 4 in. high side walls. Three igniters 
of 14,-in. stainless pipe pass through 
the flame stop 6 in. from the outer 
wall of the stack and located at 120 
intervals around its periphery 

The stack itself is mounted on top 
of a knockout drum. It includes a 
check valve and two flame arrestors 
in parallel. Hydrogen sulfide enters 
the stack through a 2-in. line sepa- 
rate from the normal flow of waste 
gases to the knockout drum, being 
introduced at a point about 16 ft 
above the drum and above the flame 


arrestors and the check valve as- 


sembly. 


Two flares are in use at Robinson 
and have given satisfactory service 
for about two years. Company eng!- 
neers’ only suggestion is that the 
5-ft. diameter flame stop should have 
a little more bracing. It has been 
found to cup somewhat when gas is 
flared: however, the warping is not 
permanent. Since the refinery is lo- 
cated in a rural area, there has been 
no “smog” problem. Crude charge is 
from the Illinois Basin and creates 


no excessively sour waste gases 


Flare Stack Series 


How's your “Idea File” on 
flare tip designs? Be sure it's 
complete by clipping the pre- 
ceding article on a design used 
by Ohio Oil, as well as the four 
articles from previous issues of 
PETROLEUM PROCESSING 

Standard Oil Co, (Ohio) 
July, page 736. 

Pure Oil Co 

Gulf Oil 
511 

Humble Oil & Refining Co 
April, page 397 

Others will appear in fu.ure 
issues. Watch for them, or send 
in one of your own! 


June, page 635 
Corp. May, page 


Universal Calipers Facilitate Checking 
Odd-Shaped Fittings, Flanges, Valves 


MAX OPENING..3 45 IN 


ABOUT 14 IN 


MICROMETER DIAL 
GAGE 


3/16-IN., COLD ROLLED STEEL 


FIG. 3—Special calipers designed for checking odd-shaped equipment 


NIVERSAL fittings calipers, built 
in several sizes, have facilitated 
the inspection of flanges, valve bodies, 
and other irregularly-shaped, difficult 
to-gage equipment at the East Chi- 
cago refinery of Cities Service Oil 
Co 
A typical calipers is shown in the 
sketch in Fig. 3. The tools have 
made by Federal Products Co., Provi- 
dence, R. L, following a design by 
Cities Service's inspection department 


been 


personnel. The micrometer dial gage, 
calibrated to read in thousandths of 
an inch, is actuated by the 420-tooth 
gear in the adjacent housing as the 
jaws are opened and closed around 
the object to be measured 

Maximum opening is 3.45 in. The 
shape of the jaws, as differentiated 


from conventional inside or outside 
calipers, permits a quick check on 
flanges, valves, and other fittings 


from 2'+ to 8 in 


pipe size 
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Quart Cans a Day 
from $2,000 
Investment 


In an 8-hour day these Bowser twin automatic can 
fillers are able to turn out 1,800 cases of motor oil— 
24 quart cans to the case—for a prominent mid- 
western oil company.* 

A single Bowser can filler, which had been turning 
out 45 quart cans per minute, could no longer 
meet the demand. Rather than replace this unit 
with a $16,000 machine to get 60 to 100 quarts 
per minute, the second Bowser automatic can filler 
was installed ... bringing the total investment up 
to $2,000 and saving $14,000! 

Best of all, this doubling of capacity was ac- 
complished with the same number of men. 


*“Name on request 


Bowser packaging systems are also available for 
accurate, fast filling of drums as well as 1, 2 and 
5-gallon screw-cap cans. 

It might pay you to have a Bowser engineer check 
your packaging operations. 


BOWSER, INC. 
1329 Creighton Avenue, Fort Wayne 2, Indiana 


LIQUID CONTROL SPECIALISTS SINCE 1885 


[To obtain more data on advertised products see page 882) 
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How to Clean Salt Deposit 
Out of Heat Exchangers 


By ROY W. MACHEN, 
Bay City, Texas 


ECAUSE of seasonal fluctuations 
in the salt content of crude oil 
being processed by one of the smaller 
Southwestern refineries in their top- 
ping plant operations it was found 
necessary to provide for an easy way 
of flushing out the salt deposits in the 
crude-finished product heat exchang- 
ers before they became troublesome. 
The needed connections were in- 
stalled on the heat exchanger side of 
the “block” valves to the unit. They 
consisted of welded-in nipples, globe 
valves, and--as a measure to elimi- 
nate any drip that might result from 
a slightly leaking valve—fiat plugs at 
each connection 
The method of operation was very 
simple, consisting of a determination 
of the minimum heat loss desired as 
compared to that of normal clean 
tube operation. When the efficiency 
had become impaired to such an ex- 
tent that flushing was needed, the 
heat exchanger was by-passed for a 
short time, the crude in the tubes 
was blown out with steam admitted 
by means of a steam hose, and then 
water was injected through the 
bundle 
After the flushing operation, the 
water was blown from the bundle 
with steam, and the unit put back on 
stream The heat efficiency was 
thus brought back to normal after 
only a short period of time with no 
attendant “plant shut-down” time. 


Make Sample Cooler Coils 
On Heavy Pipe Machine 


IPE fitters at the Baltimore re- 

finery of the Esso Stancard Oil 
Co. have developed a novel and time 
saving method for turning out all 
small coils of pipe, particularly coils 
for sampler coolers. Most of these 
coils are fabricated of one-inch diam- 
eter pipe rolled into a coil, usually 
12 in. in diameter. Occasionally, how- 
ever, coils are made of pipe any- 
where from \ up to 2 in. in diameter 

The procedure consists of rolling 
the desired pipe around a length of 
10-in. pipe which has been fitted in 
the back end of the heavy duty pipe 
machine A U-bolt is put through 
the wall of the 10-in. pipe and one 
end of the coil pipe is clamped with 
this bolt. Then the pipe machine is 
rotated slowly under power and the 
small diameter pipe is fed to the 
machine In this way any length 
coil can be made to meet most re- 
quirements of the plant. A uniform 
coil is easily manufactured by one 
man except of course in the case of 
the larger diameter pipe. 
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A qualified welder can make 
welds quickly and easily with 
Grinnell Welding Fittings. These 
fittings are made by a hydraulic 


4°-337 
GRINNELL 


Al06 GRA / identification Full Length Outlets 
SCH.80 

Full length outlets permit fast 

Each Welding Fitting bears a lining up and ample room for 
metal plate giving size, wall thick- rod manipulation; keep high weld- =~ 
ness, material and name for easy, ing heat away from vital crotch a 
positive identification. zones. 
at 


Uniform 
Wall Thickness 


Uniform wall 
thickness at all 

points permits 
perfect lineup with 
pipe, O.D. and L.D. No thinning of 
long outer wall . . . no thickening 


Ea of short inner wall. Complies with 
code requirements. 


) 


Trve Circuler 
Section 


True circular section at all points 
makes fitting easy to align and 
weld .. . no distortion or flatten- 
ing to affect flow adversely. 


forging process that assures uni- Plain < | 4 
ci tial | 
form wall thickness at all points | Te | 
and true circularity throughout. Welds i } 
Of seamless, one-piece construc- Grinnell Welding 


tion, they can be cut at any angle 
to match up with standard 
weight, and extra strong and 
heavier wall pipe in LD. or O.D. 
sizes. Pressure-temperature rat- 
ings are equal to or greater than 
those of seamless steel pipe. 
Grinnell Welding Fittings are 
process stress-relieved. 


Fittings confine all 
welds to plain cir- 
cumferential butt 
welds — with their 
inherent strength 
and simplicity. 


Accurate Bevels 


Accurate bevels aid aligning and 
welding. Standard straight bevel 
for thickness (T) “i, to 4% inch 
inclusive. Standard U-bevel for 
thickness (T) greater than % 
inch. 


(7 
90° Angles 
{ 


True included angles permit 
fabrication and erection of com- 


| plicated piping systems to exact 


measurements. 


GRINNELL 


Send for copy 
of this new cata- 
log showing the 
complete line of 
Grinnell Weld- 
ing Fittings and 
Forged Steel 
Flanges. 


GRUNNELL 


Grinnell Company, Inc, Providence, R. 1. Branches: Atlanta « Billings « Buffalo + Charlotte « Chicago + Cleveland + Cranston + Fresno « Kansas City « Houston 


Long Beach + Los Angeles Milwaukee*Minneopolis New Socramentos St. Louis St. Paul» San Francisco + Seattles Spokane 
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On Stream Automatically 
without Manual “Juggling” of Control! 


Twin naphtha rerun stills at El Segundo 
Refinery of Standard Oil Company of 
Calitornia, built by C. F. Braun, Co. 


... thanks to Foxboro M-40 Controllers 


At the El Segundo Refinery of the Standard Oil Company Cup of the soem, 

of California, fast, sure start-ups typify the operation af- a few of the M-40 Controllers which au- 

forded by M-40 Controllers on two new naphtha rerun stills. tomaiicaty epwate Ge precem. 
Because each pre-set value is so accurately met by the 

M.40 Controllers, every process temperature, pressure and 

flow rate comes directly to its control point without any 

manual “babying”’. And the inherent stability of M-40 con- 

trol action holds it there, for maximum process-uniformity. 
The Foxboro M-40 Controller gives you the benefit of the 

most advanced developments in the field of pneumatic 

instrument design. Its rigid unit construction and almost 

frictionless moving parts result in greater power, accuracy, 

and sensitivity. Available for temperature, pressure, flow, 

level and other applications. 

ve., Foxboro, Mass., U. 5. j 


4 
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LABORATORY PRACTICES 


~ Multi-Column Molecular Still Has Use 
In Difficult Hydrocarbon Separations 


MULTICOLUMN, countercurrent the material to be concentrated can types of countercurrent stills. Mix- 
molecular still has been designed be fed into the system at one end, ing of the vapor between stages is 
by Dr. S. L. Madorsky of the Na- or at the midpoint if both light and thus eliminated, with a correspond- 
tional Bureau of Standards which heavy fractions are of interest; and ing increase in the efficiency of the 
appears to have significant advan- the concentrate can be withdrawn distillation process. To permit opera- 
tages for the commercial separation continuously. Countercurrent stills of tion on a commercial scale, a large 
of liquids which differ in their mole- this type consist of a long column evaporating surface is provided, and 
cular weights or vapor pressures but placed at a small angle to the hori- the evaporating liquid is spread in 
have similar properties otherwise zontal and divided into cells with an a thin film to reduce the hold-up. In 
Among possible applications cited for evaporating surface of a few square addition, the thin film is kept in 
the new device are the purification centimeters of each cell. Such stills continuous motion over a rough 
and concentration of lubricating oils, have one disadvantage As the open- granular surface this causes 
high-boiling petroleum fractions ings between the cells must be rela- thorough mixing and thus prevents 
vegetable oils and animal fats tively large, some mixing of vapor depletion of the lighter constituents 
The columns of the still()) are takes place; thus each cell represents The Bureau's still consists of 10 
arranged in such a way that the merely a subdivision of the column columns of Pyrex glass, although any 
condensates move by gravity from and not an actual. single-stage number of columns can be used, and 
column to column in one direction column they may be made of other materials 
while all the residues move similarly In the multicolumn still developed such as metal. The columns are ar- 
in the opposite direction Counter- at the Bureau, each column cor- ranged in a line at successively 
current refluxing with automatic re- responds to a single cell in the earlier higher levels and are connected in 
combination of fractions is thus ob- 
tained, and the desired separation of 
fractions is accomplished in a single 
operation 
The term molecular distillation has 
been applied to that type of distillation 
where there is no return of escaping 


molecules to the evaporating surface 
This is accomplished by operating 
with high-boiling (low-vapor-pres- 
sure) liquids under such high vacuum 
that the mean free path of the escap- 
ing molecules is of the order of the 
distance between the surface of the 
evaporating liquid and the cooled 
condensing surface of the still 

In molecular distillation, the rela- 
tive rates of escape of various kinds 
of molecules from a composite liquid 
surface are determined by two fac- 
tors: (1) the vapor pressure (or the 
boiling point) of each component, and 
2) the average molecular velocity 
of each component. Since molecular 
velocities, at a given temperature 
are inversely proportional to the 
square roots of the atomic weights, 
molecular distillation offers a very 
practical means for the separation 
- any mixture of high ethan anit FIG. 1—The multi-column, molecular still developed by the Bureau of Standards. 
stances differing in molecular or Columns are arranged at successively lower levels from left to right. Conden- 
atomic weight. It is especially use- sates and residues move by gravity from column to column in opposite direc- 
ful in the separation of hydrocarbons tions. The magnetic pumps in the reservoirs below the columns keep the 
which do not differ appreciably in liquid moving from these reservoirs to the column tops. Residue from each 
boiling point or are unable to with- column, except the lowest, flows through outlet A into the reservoir of the ad- 
paccon nn vata areata of ordi- jacent lower column; and condensate from each, except the highest column, 

= flows through outlet B into the reservoir of the adjacent higher column. Residue 
from the lowest column flows back into its own reservoir while condensate 
from the highest column flows into a light fraction receiver H, and from there 
molecular stills have been designed into the reservoir of the tenth column. Fractions of condensates in excess of 
in which a number of single-stage residues flow by gravity from reservoir to reservoir in the light-to-heavy direc-. 
stills are so connected that recom- tion through overflow tubes C. Reservoir D, surrounded by a Nichrome heater 
bination of fractions takes place au- E, serves to de-gas the liquid before it enters the still. Samples of the concen- 
tomatically by gravity feed.(2) Then trates can be removed at cups F and G without interrupting the distillation 
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Laboratory Practices 


such a way that the residues or a combination of magnetic pump and 
heavy fractions flow from column to reservoir. The liquid is pumped from 
column in the downward direction the reservoir through a feed line into 
while the condensates or light frac- a distributing cup at the top of the 
tions are pumped from column to column, and from there it spreads 
column in the upward direction. over the evaporator in a thin layer. 
The overall operation is such that A short ring partition at the lower 
the light fraction increases in con- end of the annular space between the 
centration near the lower end. (see evaporator and condenser forms two 
Fig. 1) concentric annular troughs with a 

Each column consists of a cen- separate outlet from each trough. 
tral tube, which serves as an evapor- These troughs and outlets separate 
ator, surrounded by a water-cooled the residue flowing down the evapora- 
condenser Below every column is tor from the condensate flowing down 


“JOHN CRANE” PACKING 


*% SIMPLIFIED RING CUTTING — Super Seal can 
easily be pulled down to any shaft or stem size. 


% POSITIVE PACKING IDENTIFICATION — Super Seal 
styles are clearly marked, each one in a different color. 


For many years, SUPER SEAL No. 3 has been achieving outstanding 
service pecords in valves and centrifugal pumps handling oils, solvents 
and petroleum distillates on refinery applications. It is highly recom- 
mended for Lemperatures to 550° F 

Now, with patented “tape-back” construction, SUPER SEAL is easier 
to use, easier to identify. It's another special “John Crane” feature to 
insure perfect packing satisfaction 


it's herd to believe the resilience of ‘“tape-bock'’ SUPER SEAL 
until you twist it down yourself. Send for a sample and try it. 


CRANE PACK 


Los Angeles 
Ave 140 Nerth Marine 
Wilmington, 


nm United Stotes end Conode 


[To obtain more data on advertised products see page 882| 


the condenser. The residue from 
each column, except the lowest, 
flows into the reservoir of the ad- 
jacent lower column; and condensate 
from each column, except the high- 
est, flows into the reservoir of the 
adjacent higher column. The resi- 
due from the lowest column flows 
back into its own reservoir, while 
condensate from the highest column 
flows into a light fraction receiver 
and from there into the reservoir of 
the highest column. A large reser- 
voir surrounded by a nichrome heater 
serves to degas the liquid before it is 
introduced into the still. Then, in 
passing through each feed line the 
material is preheated to a tempera- 
ture near that of the evaporator. 


The evaporator is 45 cm. long and 
has an outside diameter of 2.5 cm. 
This provides an evaporating sur- 
face of over 300 square cm. To 
facilitate uniform distribution and 
mixing of the liquid layer, the evap- 
orating surface is covered with a 
thin layer of sintered powdered glass. 
As the condenser tube has an inside 
diameter of 4.1 cm., the distance be- 
tween the evaporating and condens- 
ing surfaces across the annular 
space is 0.8 cm. 

The magnetic pump at the base of 
each column consists essentially of 
a piston fitting closely within the 
glass reservoir tube and containing 
an iron core at its upper end. A 
solenoidal coil surrounds the glass 
tube in the region of the iron core 
When a current flows in the solenoid, 
the piston moves up and draws liquid 
from the reservoir through a check 
valve into a space below the piston. 
Then when the current is off, the pis- 
ton drops by gravity, closing the 
check valve and forcing the liquid 
through another check valve into the 
delivery tube. 


In a multicolumn still of this type, 
unless precautions are taken, a grad- 
ual accumulation of liquid in some 
reservoirs and a depletion in others 
may be expected. This difficulty is 
avoided in the Bureau's apparatus 
in two ways: First, the magnetic 
pumps are constructed as uniformly 
as possible, and the amplitudes of the 
pump pistons are equalized. Second, 
the evaporating rate is adjusted to 
a little over one-half the rate at 
which liquid is pumped into the dis- 
tributing crown of each column, and 
the excess condensate is allowed to 
flow by gravity through overflow 
tubes from column to column in the 
downward direction This arrange- 
ment also serves to reflux the light 
fractions from the light reservoir 
down to the lowest reservoir. 
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Looking for Good 


Boilerfeed or 


General Service Pump? 


Check the specification tables and see for yourself how 
well this pump fits in with your plant requirements . . . 


OILWELL..”” 


BRIEF SPECIFICATIONS 


~ THEORETICAL CAPACITIES IN G.P.M.—PISTON ROD DEDUCTED 
(For Actua! Copecity, Deduct Slip as shown Below) 


then CALL “ 


| 
Piston Disp Displocement (Golloms per Minute) | 
Sine Per Rew | 
inches Gollons 20 RPM 30 RPM 40 RPM SO RPM 60 RPM 70 RPM 80 RPM 90 RPM 
3 69 63 “a 55 
4 1.26 25 38 50 63 88 101 
STALLING PRESSURES — Pounds per square inch 
Piston Steam Pressure (Pounds per sq. in.) 
Size 
Inches 100 156 mo 250 300 350 
3 400 600 800 a: — — 
295 440 590 35 
7 225 340 450 | 565 67s 790 i 


Working pressures ore approximately two-thirds of the stalling pressures. 


WELL 


OIL SUPPLY 
Branches Serving All Oil Fields 
Executive Office DALLAS TEXAS 
Expert Division Office 

30 ROCKEFELLER PLAZA 

WEW YORK 20, NEW YORK 


COMPANY 


Division Offices CASPER, WYOMING 
COLUMBUS, . .. DALLAS, TEXAS 
HOUSTON, TEXAS .. TULSA, OKLAHOMA 

LOS ANGELES, CALIFORNIA 


“Dilwell” — Wilson-Snyder 6x4x6-B 
Boilerfeed and General Service 
Steam Pumps are available for 

b IMMEDIATE DELIVERY at all 

“Oilwell” Refinery Warehouse Points. 


nis is the kind of boilerfeed and general service 
pump that can be depended upon for reliable, trou- 
ble-free service 

Years of research and application experience have en- 
abled us to design pumps for refinery requirements that 
are readily accessible for servicing as well as efficient and 
economical in operation. 

And when such expendable parts as (1) fluid-end or 
steam-end rod packing, (2) fluid pistons (3) liners or 
(4) valve service must be replaced, you'll find them 
available at all times at your nearest “Oilwell” Refinery 
Warehouse. 


Contact the “Oilwell” store nearest you for any help 
you may require in selecting your refinery pumps. 


4 
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You can actually save as much as 40% 
on tubing costs when you switch to 
Alcoa Aluminum Coiled Tubing for in- 
strumentation—and get strong, easily 
workable tubing with superior corro- 
sion resistance. Resistant to sulfur com- 
pounds and other corrosive agents 
usually present in industrial atmos- 
pheres. Comes in lengths to 400 feet, 
or longer, in popular sizes. Alumi- 
num fittings available from nationally 
known manufacturers. 

Your supplier should have Alcoa 
Aluminum Tubing in stock. Or phone 
your nearby Alcoa sales office (55 loca- 
tions) or write ALUMINUM COMPANY 
OF AMERICA, 2168H Gulf Building, 
Pittsburgh 19, Pennsylvania. 


WRITE FOR FREE ILLUSTRATED BOOKLET 


Get Alcoa's new, fully illustrated question and 
answer booklet about Alcoa Aluminum Tubing. It's 
crammed with facts about this lower cost tubing for 
instrumentation lines; applications, physical and 
mechanical choracteristics, other information. Free 
.. write for it today! 


ALCOA 


SHEET & PLATE SHAPES, ROLLED & EXTRUDED + WIRE ROD + BAR TURING PIPE SAND DIE & PERMANENT WOLD CASTINGS + FORGINGS IMPACT EXTRUSIONS 
ELECTRICAL CONDUCTORS + SCREW MACHINE PRODUCTS + FABRICATED PRODUCTS + FASTENERS + FOIL + ALUMINGM PIGMENTS + MAGHESIOM PRODUCTS 


{To obtain more data on advertised products see page 882) 
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Condenser Corrosion in 
Fixed Bed Cracking Units 


T has been found by Standard Oil 

Co. (Ohio) that condensers in fixed 
bed type catalytic cracking units be- 
come quickly corroded during opera- 
tion of such units. These condensers 
are made of bundles of tubes of coo- 
per alloy (usually antimony admiral- 
ty metal) and have spacers and baf- 
fles of steel around which flow the 
reaction products. Steel usually forms 
a protective oxide or sulfide film at 
PH levels above 7.0, but is subjec 
to extensive corrosion at pH leveis 
below 6.5. On the other hand, cop- 
per alloys corrosion at pH 
levels below 7.0, but do not form 
oxide or sulfide films fer protection 
by basic solutions. Surprisingly, both 
steel and copper alloy parts as well 
as the condenser shell, become con- 
siderably corroded on the oil side 
during the operation of the cracking 
unit. In fact, the corrosion is So ex- 
tensive as to eventually plug the con- 
excessive 


resist 


lenser completely or cause 
leakage 

In typica! fixed bed catalytic crack 
ing, an oil charge, usually together 
with some steam, is passed through 
the catalyst cracking bed, The cata- 
lyst is regenerated periodically by 
passing air through it, say every 50 
min. The cracked products and steam 
pass from the cracking chamber to 
a fractionating tower equipped wiih 
conventional condensers in which 
heavier hydrocarbons and steam are 
condensed and led to an oil and water 
separator to remove the mndensed 
vate 

Periodic analyses of this conden- 
sate water has shown that juring 
the cracking part of the 
evcle ‘(which is 
the pH of the water varies through 
a range of about 5.0 to 8.7. Thi 
variation is believed to be due to 
the fact that, at the beginning of the 
cycle when the charge mtacts the 
catalyst that has just 
ed with air organic acids are 
formed by reaction of hydrocarbons 
with adsorbed oxygen, and these acids 
apparently are formed in sufficien 
quantity to offset, during a portion 
of the cracking part of the cy 
any basicity due to the formation 
if ammonia from nitrogen compounds 
in the charge, with the result that 
the pH goes below 6.5. As the crack 
ing proceeds and the adsorbed oxy- 
gen is consumed, the acid formation 
jecreases, so that the pH at the lat 
ter portion of the cycle reaches a 
peak level of over 8.0. This has led 
to the conclusion that the steel parts 


operation 


usually 10 min.) 


been regenerat 


some 
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NORMALLY GASEOUS HYDROCARBONS 
PLUS STEAM 


RECYCLE CONDENSATE 
WATER 
NORMALLY 
LIQUID PRODUCTS 
TO STRIPPER 
| HYDRO 
CARGON 
GASES 
2 GAS AND 
WATER 
5 SEPARATOR 
CRACKED WATER TO 
PRODUCTS SEWeR 


FIG. 1—Hook-up for minimizing condenser tube corrosion in fixed bed cracking 
(U. S. 2,499,435) 


of the condenser are corroded during 
the early part of the cycle, while 
the copper alloy corroded 
later. The situation also is believed 
to be aggravated by the fact that 
the periodic lowering of the pH into 
the range below 6.5 either prevents 
the formation of a protective oxid 
film on the steel parts or 
such films which may be formed dur- 
ing the latter portions of the cy« 
when the pH is over 7.0 

In its U.S. patent 2,499,435, the 
firm remedies this situation by collect 


tubes are 


destroys 


ing the water from the conventional 
il and water separator and recycling 
it through the oil side of the conden 


ser, which has the effect of minimiz 
ing the pH fluctuations to a far great 
er extent than would be expected 
on the basis of calculations, This re- 
cycle condensate 
picted in Fig. 1 which shows the uniis 
nentioned in the preceding discussion 


water stream is de 


Catalytic Reforming 
patent (U.S. 2,508,- 


A RECENT atent J 
O14) ssued to Shell De velop- 


ment Co. describes a hydroforming 
operation in which naphtha and hy 
drogen are subjex ted to 825 -1025° F 
at 500 psig. or above, in presence of 
an impregnated molybdenum oxide- 
alumina catalyst promoted with 0.6- 


8; silica and 2.5-12% zine oxide, 
the amount of molybdenum being in 
excess of the zine in the catalyst 
The silica should be incorporated pri 
or to the zinc and molybdenum ox- 
ide 


Separaiion of Hydrocarbons 

By Forming Urea Complexes 
I URING the last year, several 
papers have been presented by 
rkers of Shell Development Co. on 
the separation or 
certain 


concentration of 
types of hydrocarbons, when 
in admixtures with other types, by 
means of formation of solid complexes 
with urea 

A recent patent issued to this firm 
(U 2,499,820) 
thiourea also forms hydrocarbon com 
plexes which may be used for separa 
These 
complexes may be either crystalline 
or non-crystalline (fluid or oily), and 
they are generally insoluble in water 
or soluble only to a extent 


some- 


discloses that 


tion or concentration purposes 


slight 
complexes are 
or dispersible in hydro- 
At or below room tempera- 
tures, the two types of hydrocarbons 
which form complexes with thiourea 
nost readily are isoparaffins and 
naphthenes 

Although the exact nature of these 


The crystalline 
what soluble 
carbons 


861 


? 
Patent Trends in Petroleum Refining § * 
( — 

‘ 


Patent Trends 


complexes is unknown, they appear 
to be molecular in character, both 
the hydrocarbon and the thiourea be- 
ing readily recoverable in substan- 
tially pure form by heating or steam 
distillation. Also, it has been found 
that a critical temperature exists (all 
other conditions being equal) above 
which a given complex will not crys- 
tallize and, in this respect, these com- 
plexes resemble hydrocarbon  hy- 
drates 

Complexes may be formed having 
varying amounts of thiourea com- 
bined in molecular complex with the 
hydrocarbons. When the temperature 
or other conditions are such as to 
favor a combination of about three 
mols of thiourea with about every 


four carbon atoms of the hydrocar- 
bon, it is a preferred practice to con- 
tact the hydrocarbon with an amount 
of thiourea in excess of this ratio. 
Apparently, the best method for 
forming the complex involves treat- 
ing the hydrocarbon mixture with an 
aqueous alcohol solution of thiourea, 
when the complex crystallizes out 
and may be filtered, washed with n- 
pentane, and steam distilled to re- 
cover the hydrocarbons, the urea re- 
maining in the aqueous solution. 
Among the isoparaffins which form 
such crystalline complexes are iso- 
pentane, isooctane, 2,3 dimethyl- 
butane, and 2,2,3 trimethylbutane, 
while the naphthenes include methyl 
cyclopentane, cyclohexane, methyl- 


TWO WAYS OF BURNING OIL 


THE WRONG WAY 


SLUDGE IN STORAGE—VALVE AND BURNER TROUBLES — 
UNBURNED O1L—LOST PRODUCTION 


THE RIGHT WAY 


WITH THE VOLCANIC OIL MILL 
NO SLUDGE~NO VALVE AND BURNER TROUBLE — 


CLEAN FIRES—MAXIMUM PRODUCTION 


You can get complete details for a 3c stamp—try it! 


HOPKINS’ VOLCANIC SPECIALTIES 


ALLIANCE, OHIO 


[To obtain more data on advertised products see page 882 | 


cyclohexane, 1,2 dimethyl cyclohex- 
ane, 1,3, and 1,4 dimethyl cyclohex- 
ane and decalin. When a mixture of 
50% 1,2 dimethyl cyclohexane and 
1,4 dimethyl! cyclohexane is so treat- 
ed, the thiourea complex contains pre- 
dominantly 1, 4 dimethyl cyclohexane. 
A similar mixture of 1,4 dimethyl 
cyclohexane and ethyl cyclohexane 
gives a complex containing predom- 
inantly ethyl cyclohexane. 

Among the important uses proposed 
for the process is the separation of 
naphthenes from aromatics, triptane 
from alkylates, etc. 


Blended Lubricating Oils 
Of Stable Pour Points 


has been known for some time 

that certain pour inhibitors, al- 
though excellent in reducing the pour 
point of a waxy oil in the ASTM 
pour point test, have not exhibited 
the same results under conditions of 
repetitive freezing and thawing which 
generally take place in winter stor- 
age. Under these latter conditions, the 
blended oils were found to have much 
higher pour points than when tested 
by the ASTM pour point test method 
prior to shipment. This latter prop- 
erty has been designated as pour 
stability (or instability), and a pour 
stability test has been developed 
which is often used in conjunction 
with the usual ASTM pour point de- 
termination 

According to a Standard Oil De- 
velopment patent (U.S. 2,491,683), 
the pour stability of lubricating oils 
containing “Paraflow" pour inhibitor 
(such as one made under the Davis 
patent U.S. 1,815,022), may be im- 
proved considerably by the addition, 
with the pour inhibitor, of a poly- 
fumarate ester prepared by polymer- 
izing a fumaric acid ester of a mix- 
ture of alcohols marketed under the 
name “Lorol B”, the composition of 
which is given. The polymer is prefer- 
ably one of 1000-5000 molecular 
weight, which range does not make it 
a very effective viscosity index im- 
prover, since molecular weights up 
to 20,000 are more effective for this 
latter characteristic. Also, the poly- 
fumarate employed possesses little 
pour inhibiting effect 


The curves shown in Figs. 2, 3 and 
4 illustrate the type of results which 
have been obtained with the two 
additives in a waxy lubricating oil 
blend. In Fig. 2, the concentrations 
of polyfumarate (A) are plotted 
against those of Paraflow inhibitor 
(B), and the satisfactory blends with 
respect to ASTM pour point are indi- 
cated by the heavy dotted line 

Fig. 3 is a similar plot of such 
blends with respect to pour stability, 
those concentrations giving satisfac- 
tory pour stabilities being included 
above the solid line shown, By super- 
imposing Fig. 2 on Fig. 3, Fig. 4 is 
obtained, and the blends showing sat- 
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HE GIRDLER GIRBOTOL PROCESS, long famous for purifying gaseous 

b jetuerun mixtures, is now recognized everywhere as the most 
effective method of purifying certain liquid hydrocarbons 

The modern GIRBOTOL plant shown above does both 

The liquid phase section of this plant is designed to handle 800 
barrels per day of liquid hydrocarbons having a hydrogen sulphide 
content of 1000 grains per 100 equivalent scr. The purified outlet 
hydrocarbon contains not more than 5 grains of hydrogen sulphide 
per 100 equivalent sct 

The gas phase section is designed to purify 900,000 scr per day of 
refinery gas having 4400 grains of hydrogen sulphide per 100 scr and 
1.0°% of carbon dioxide. The outlet hydrogen sulphide content is not 
more than 5 grains per 100 scr and practically zero carbon dioxide 

Find out how Girdler can help you in problems involving the 
manufacture, purification, separation or utilization of process gases. 
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Double-duty 


Girbotol plant 


purifies both 
Liquid and 


hydrocarbons 


Works speak louder 
than words 


GAS PROCESSES DIVISION 


THE CORPORATION 


LOUISVILLE 1, KENTUCKY 


DISTRICT OFFICES: 150 Broadwoy, New York City 7 
2612 Russ Bidg., Son Francisco 4 
311 Tuloma Bidg., Tulsa 3 
DESIGNERS, ENGINEERS AND CONSTRUCTORS 
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arying flows are 


accurately totalized 


because the integrator 


is continuous 


The Republic flow integrator, being of the modified 
watt-hour type, totalizes continuously — not intermit- 
tently. It operates independently of the recorder and 
its accuracy is not dependent on or affected by any 
clock mechanism or mechanical action. 


The Republic meter is, on this account, peculiarly 
fitted to follow all changes in flow rate and accurately 
measure highly fluctuating flows. 


ALL TYPES OF FLUIDS 


Republic electric type flow meters are available for 
measuring the flow of all types of liquids and gases. 
Meter bodies are built for metering fluids at line pres- 
sures up to 5,000 Ib. per sq. in. and for all ranges of 
differential pressure. The reading instruments — indi- 
cator, recorder and integrator—are of the remote 
reading type and can be located any distance from 
the point of flow measurement. 


ANY COMBINATION 
While each Republic reading instrument is standard in 
design and construction each is especially calibrated 
for the particular flow measurement for which it is 
specified. Any reading instrument, indicator, recorder 


{To obtain more data on advertised products see page S82) 


or integrator, may be obtained separately or in any 
combination desired, making possible the highest 
degree of flexibility in plant use. 


SIMPLE IN OPERATION 


The Republic electric meter is the only flow meter 
commercially manufactured which is strictly electric 
in its operation. All other types of so called electric 
meters use the motion of the mercury to move a float 
or produce a force which is then converted into an 
electrical value which is in turn transmitted to a 
receiving or reading instrument. In the Republic 
meter, the transmitted electrical value is determined 
directly by the mercury motion, thus eliminating one 
of the steps in the sequence, and simplifying the 
mechanism to that extent. There are no floats, levers, 
cams, rotating shafts or anything else to interfere with 
the unimpeded movement of the mercury, which has 
no work to perform, but merely fulfills the function of 
making contact. 


NEW DATA BOOK 
Just off the press—a completely new data book describing and 
illustrating, in detail, the operating features of the Republic 
Flow Meter and its many applications. Write for your copy of 
Data Book No. 702 — there is no obligation. 
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isfactory results with respect to both 
pour point and pour stability are em- 
braced by the shaded area between 
the two curves 

In other words, the two primary 
additives (polyfumarate and alkyl- 
aromatic pour inhibitor), must be add- 
ed to the lubricating oil base stock 
within a particular range of propor- 


ASTM Pour Point (*F) 


| 


° ‘05 ‘ 


FIG. 2—Pour points of polyfumarate 
(A) and Paraflow (B) blended lubri- 
cating oils (U. S. 2,491,683) 
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FIG. 3—Pour stabilities of polyfumarate 
(A) and Paraflow (B) blended lubri- 
cating oils (U. S. 2,491,683) 
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FIG. 4—Comparison of blends with re- 
spect to pour point and pour stability 
(U. S. 2,491,683) 
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DRAINAGE 
CAPACITY WITH 


Clark Lewerage 
STEAM TRAPS 


Get the DOUDLE-LIFT cds te wie 
that doubles 
steam trap efficiency! 


@ It pays to be curious about the 
efficiency of the steam traps you are 
using. Are you getting the value you 
can and should get in terms of drain- 
age capacity? Or are you paying a 
premium for the capacity you require? 
Clark DUO-STEP is a mew idea. It 
actually gives Clark Steam Traps 
double the drainage capacity of old- 
fashioned traps of equal size. And 
that means double value! 


Find out about DUO-STEP today— 
and save the difference! 


THE CLARK MANUFACTURING CO. 
1842 East 38th St. * Cleveland 14, Ohio 


Send for the 
story on Clerk 
DUO.-STEP 
Leverage todey! 
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tions to obtain the desired cooperat- 2,511,652 (Sinclair Refining Co.)—Catalytic 511,890-1 (Shell Development Co. )—Hetero- 


‘ conversion of hydrocarbons eyclic compounds 
ing effect. The amount of pour in- 2.512.562 (Sun Ol Co.)—Catalytic reaction 2.511.915 (Phillips Petroleum Co. )}—Chior 
hibitor used should be in the range apparatus nitro compounds 


2.514, 106 MW Kellogg Co. )-—-leomerization 3.3 ‘(Phillips Petroleum Co.)—Tet 
of 0.5 to 2 parts by weight for each with HF-BF, s to hydroperoxide 
part of polyfumarate employed, and 2.513.253 (Standard O11 Development Co.) 2.5 (Standard Oi Development C 
the total amount of mixture used Handling suspensions of solids in gases acid recovery in ethyl alcohol man- 
should preferably be about 0.1% to 2 (Shell Development Co.) Alkyd 


20% Refining 


2,512,504 (Standard Development Co.) 


2.511.206 ‘(Tennessee Eastman Corp.) —Sepa- Solvents © 
Patents Issued in June perature control in hydrocarbon 
2,511.25 (Socony-Vacuum Oil Co.)—Desul 2,512,596 (Phillips Petroleum Co.)-—-Alkenyl 
The following classified list- furization by condensing compounds with tniophenes 
keto group 2,512,660 ‘Phillips Petroleum Co.)—Pyridine 
ing gives the patent number, De derivative 
patentee or assignee, and a brief and dewaxing hydrocarbon liquids 2 Co. )- 
description of all patents be- Ce. )-—Resavery of 
hydrocarbons from gaseous mixtures by 
lieved to be of direct interest — 132 (Shell Development Co.)—Amino al- 
to the petroleum processing in- ising 2,513,133 (Shell Development Co.)—Saturated 
dustries, as contained in the Of- a nydéri alcohols 
1179 «Sun ‘o 
ficial Gazettes of the U. 8. Pat- 
ent Office for June 6, 13, 20 and Chemicals 2,513,183 (Sun Of Ce Copolymer products 
, 2 (‘Standard Developme Co.) 
27, Vol. 635, Nos. 1-4 2.510806 (Standard O11 Development ymers from the cycli p 
Purifying alcohols 2.513.252 (Standard Oil Development Co.) 
2.510.506 «(St fard O11 Development Co Diolefin distillation 
Plasticizing tsobutylene-diolefin rubber 
(Universal Products 2.510.582 (Standard Oil Development Ce 
Stable dispersion of phenyl beta naphthyl Lubricants 
(UBA meresine 2 (Socony-Vacuum Oi) Co. )—Nitration 2,510,540 (Shell Development Co.)—Horm: 
polymeric ethers of 1,2-epoxy linear hydr: 
2. 2 ‘alifornia Research Corp.) - Esters earbons as synthetic lubricants 
f cyclohexadiene polycarboxylic acids 2.511.250 «(Gulf Research & Development Co.) 
Conversions 2,511.46 Sinclair Refining Co Alpha Extreme pressure lubricant stabilized with 
methoxy -propionitrile triethanolamine petroleum sulfonate 
2.510.180 (Union O11 Co. of Calif Alumina 2.511 (Standard Ol Development Co.) 2,511,630 (Shell Development Co.)—Lubricant 
supported Co-Mo conversion catalyst \nalyzing substance by mass spectrometry and P-8S compound stabilizer 
2.510.444 (Sinclair Refining ¢ Apparatus 2511755 & S10 (Phillips Petroleum Co.) 2.511.731 (Standard Of] Development Co.) 
d for pyrolytic conversion of hydrocarbons Eithy sleor und alkylate Extreme pressure additive 


2 (Pure on ¢ rming gasoline 2.511.818 (Hooker Electrochemical 2,511,744-50 (Guif Oil Corp.)—Lubricating 
Re 23.241 (Lummus C: Recycling catalyst Phote-chiorination of paraffinic hydrocar . oxidants 
5 fines in catalyst conversion bor (Shell Development Co. )—Revers 
2.510.064 (Houdry Process Corp 2.511.847 (Standard Oi] Development Co.) ble lubricating grease 
bon conversion with use of a precipitated Extractive distillation of se butanol from 2.512.350 (Atlantic Refining Co.)—Lubricant 
and calcined Be catalyst methyl ethyl ketone eontaining beryllium carboxylate 
2,.512,444-5 (Guif Co.)—Antioxidants 
mineral lubricating oils 
2,512,784 (Shell Development Co.)—Stabilized 
lubricant 


2,513,060 (Gulf Corp.)—Lubricant cor 
/ taining orgar oxidized and sulfurized 
e 2.513.061-3 (Gulf O11 Corp.)—Antioxidant for 


Hydrocarbon Synthesis 
BODY 2,510,006 ‘(Hydrocarbor Research Inc 
Synthesis of hydrocarbons and oxygenated 
hydrocarbons 
makes a good steam trap better 2,510,823 (Standard O11 Development C: 
Sintering synthesis catalyst 
« « increase in cost to you. 2.512.608 (Standard Ot] Development Co 
Iron synthesis catalyst coated with Al 
Means reduced maintenance for 2.513.022 (Phillips Petroleum Co.)—Hydroger 
from hydrocarbons and steam 
the trap that gets equipment 
: 
hotter, sooner and keeps it hot! Specialties 
Over 600,000 Yorways already 2.510.771 (Pure Oil Co.)—Protecting met 
surfaces against hydrogen sulfide 
installed! Seld by by hardwood t 
a 2,510.5839 (Standard O11 Development C 
out the world. black 
2.511.474 The Texas Co.)—Spraying heavy 


particles w vis 


Naphthente acid ester hydraulic 


Miscellaneous 
512 Texa 


tion detecting device 


pment Corp.)—Rad 


How to Obtain Patents 
Readers may obtaim copies of 

any U. 8. patent from the Pat. 

ent Office at 25 cents each. Or- 

der by patent number direct 

from the Commissioner of Pat- 

P ents, Washington 25, D. C. 
. Phila. 18, Pa, 


YARNALL-WARING CO. 153 Mermaid a 


(To obtam more data on advertised products see page 882) 
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ti sbular heater . 
R WHEELER CORPORATION 


180,000,000 BTU hr 


6,000,000 BIU/hr 


we've built 1040 of them... 


-- 1040 major problems in heating crude petroleum or its inter- 
mediates ... 1040 instances of working with refiners meeting 
their heating specifications. This long collaborative experience 
is, we believe, the major factor in creating the plus values in 
direct fired heaters designed and constructed by Foster Wheeler. 


FOSTER WHEELER CORPORATION 
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EQUIPMENT PATENT REVIEW 


Remote Indicator Is Feature of 
Gage for Long Vertical Tubes 


FIG. 1—Tube gage designed for re- 
mote indication of variations in diam- 
eter (U. S. 2,512,986) 


A TUBE GAGE has been developed for 
use particularly in measuring and 
checking the bores of long, vertical 
tubes or pipes such as those in a 
De Florez still. Its featured advan- 
tage over previous designs is said to 
be in the use of remote indication by 
electrical means. The gage ig illus- 
trated in cross section in Fig. 1 


In use, the gage is allowed to pass 
down through a furnace tube by be- 
ing suspended at the eye at the top 
of the casing. As it moves through 
the tube, the gage pins 22 and 23 
touch the inner walls of the furnace 
tube, making contact by means of 
rollers. Variations of internal diame- 
ter cause pins 22 and 23 to move in 
or out of the casing. This movement 
in turn is transmitted to crossed 
plungers 18 and 19 on the lower end 
of an actuating rod 17 inside the 
casing Rod 17 is held down and 
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gage pins 22 and 23 are held out by 
a compressed coil spring. 

As rod 17 is forced upwardly with- 
in the casing by the action of the 
gage pins, it causes cylinder 32 to 
revolve through the action of the 
spirally threaded grooves 33. This 
rotation in turn is transmitted to a 
contact arm 44 which travels along 
the resistance coil 45. Arm 44 and 
coil 45 are part of a low voltage 
electrical circuit which includes a 
conventional electrical current flow 
indicator outside the tube not 
shown), and which can be calibrated 
in terms of tube diameter 

U. S. 2,512,986, issued June 27, 
1950, to Charles H. Woodcock and 
William H. Stinger, assignors to At- 
lantic Refining Co., Philadelphia 


Pipe Cutter Forms No Burrs 
On Inside Wall of Pipe Ends 


PIPE CUTTERS of conventional design 
tend to deform the severed pipe ends 
to the extent of building up internal 
burring, undesirable where such pipe 
is subsequently joined by welding be- 
cause of the resultant effects on the 
inside diameter and flow capacity. A 
recently patented cutter designed to 
overcome this problem is shown in 
enlarged detail in Fig. 2. 

The cutting wheel, or roller, 14 is 
generally of a frusto-conical shape 
with a series of annular ridges 42 
and 43 tapering down to a relatively 
thin cutter tip 46, sharper than the 
usual cutter wheel. As a result of 


FIG. 2—Pipe cutter has specially de- 

signed cutting wheel to eliminate in- 

side deforming on pipe (U. S. 2,511,- 
358) 


this design, the cutter operates to a 
particular advantage during the first 
piercing of the outer pipe wall as 
well as during the final stage of cut- 
ting. Because it makes a true incision 
at the finish of the cutting, operation 
with only a very light prersure is 
required and there is little chance for 
ridges or burrs to be formed on the 
inside. In addition, the general shape 
of the cutter causes the pipe wall 
metal to build up on the outside, as 
indicated at points B. 

The supporting roller has a cross 
section as illustrated, with even di- 
ameter portions 30 and 31 on either 
side of the cutting section and a cen- 
tral groove 32 to allow for the out- 
ward build-up of metal at points B. 

U. 8. 2,511,358, issued June 153, 
1950, to Albert C. Mayer, St. Louis, 
Mo., and Joseph J. Blackmore, Ed- 
wardsville, Ill. 


Cascade Type Trays Increase 
Fractionating Efficiency 


FIG. 3—Moditied design for cascade 
type fractionating trays (U. S. 2,510,- 
590) 


FRACTIONATING TRAYS of the so-called 
“cascade” type, first introduced about 
two years ago, have been modified in 
a recent patent for a design which 
will improve overall tower efficiency 
as much as 25%, it is stated. Ef- 
ticiency is raised by materially re- 
ducing liquid entrainment in the re- 
leased vapors at each stage 

The design, shown in Fig. 3, is said 
to provide a particular angularity for 
the respective baffle plates so that a 
greater travel of vapors is effected. 
Also, a reversal of direction of the 
vapors causes more complete throw- 
ing out of the entrained liquid 

In action, liquid entering trap 12 
from downcomer 20 from an upper 
stage is fed into one of the parallel 
vapor streams 22 entering from a 
lower stage. The resulting mixture 
is hurled violently against the solid 
lower portion of baffle 14, 14a, 14b, 
etc., with the velocity creating con- 
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Let BeW pour 


LONGER LIFE 


into YOUR 
processing equipment 


ow jneering 4 “petroleum processing equipment, B&W 
: Alloy Iron and Steel Castings dem- 


Might pay you, as it has so many 

others, to call on our broad experience — 
in solving processing problems with 

heat-resistant dnd wear-resistant alloy 
‘castings from our own modern foun-— 
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: to retain high strength even at elevated 
temperatures. Operating in just about 
every kind of tough service, they are 
helping to keep production up by reduc- 
replacements: Their longrlife choracter- 
istics have prov over 
istics have been proved over and 
service temperatures up to 2000 F, 
85 Liberty St., New York 
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Equipment Patent Review 


siderable centrifugal force as the 
mixture flows along and up the baf- 
fle, forcing all the liquid and a por- 
tion of the vapor through perfora- 
tions 15. As the load increases, the 
froth is thrown higher along the face 
of the baffles. 

The liquid separates from the vapor 
on the opposite face of the baffles in 
a vigorous bubbling action and flows 
down to feed into the next lower 
trough 16, where the operation re- 
peats. Due to the stair-step arrange- 
ment of troughs, there is no chance 
for liquid build-up and large quanti- 
ties of liquid can be handled. Due to 
the violence of mixing, the liquid is 
broken up into very fine droplets and 
high fractionating efficiency is ob- 
tained even with cold and relatively 
viscous oils such as are found in ab- 
sorbers. 

U. 8. 2,510,590, issued June 6, 1950, 
to Wheaton W. Kraft, assignor to 
Lummus Co., New York City 


Patents Issued in June 


The following classified listmy 
covers patents issued during the 
month of June believed to be of 
interest or value to petroleum 


processing or handling opera- 
tions 
Catalytic Reactors 
2.510.444 @ 2.511.652 ‘(Sinclair Refining ¢ ) 
F! i catalytic mversion unit 
2 562 (Sur c Fixed bed type 
alyt reaction equipment 
2. 513,25. (Standard O Development © 
Equipment f handling fluidized catalyst 
Processing, general 
2.510.556 (The Lummus Cx Bubble cap and 
se tube assembly 


OD vane fluid pressure 
machine 

2,513,211 (Arthur P. Ruth)-—Pumping unit 

Instruments 

2.510.729 iJerguson Gage & Valve Co.) 
Liguid level indicating gage 

2511,177 «(Republic Flow Meters Co.) Ap- 
paratus for the thermal conductivity type 
for measuring the composition of a gas 

2.511.276 ‘(See Fabrike Aktiebolag Sand 
Viken Sweder Equipment for measuring 
the thickness of tubes and the like 

2.511 Theazton Mfg. C Electrical in 
strur t for determining top dead center 
m sit fr r nterr combustion engines 

2.511.399 (The Liquidomet Corp. )—Indicat- 
ing instrument deactivation indication ap 
paratus 

‘Albior Henry Gregory Londor 
Eng Liquid level meter 


(Frank J. Reiter) 
(Standard Oil 
spectrometer 

(Taylor Instrument Cos.)—Appara 
exhibiting and/or controlling changes 


Liquid level gage 
Development Co.) 


a condit 

2.512.857 «W Gow)-—Thermal conduc 
tivity gaa cell 

Furnaces 

2,512,319 (National Airoi] Burner Co.)—Com 
bustion apparatus for furnaces 

2,512,396 (Petro-Chem Process Co.)—Furnace 


cone of separable construction 


Storage Tanks 

2,512,024 
Head 
petroleum 

2,512,308 


Steel 
or horizontal 


Corp 


(American Pipe and 
f liquefied 


nstruction 
tanks 

(Pittsburgh-Des M 
Storage reservoir for liquefied gases 

2,513,181 (American Pipe and Steel 
Horizontal liquefied petroleum tanks 


Corp.) 
Pipe and Fittings 


2,511,158 


coupling 


(Thomas ©. Gray)—Nonrigid pipe 


(Chiksan Co.) Seal for swivel 


‘Worthington Pump & Machinery 
Corp. Expansion jomt for heat ex- 
changers 

Valves 

2.511.435 (Clayton Mfg. Ce Vacuum breaker 
valve 

2.511.782 (Aero Supply Mfg. Co.)—-Tempera 
ture controlied mixing vaive diaphragm 
type 

cellaneous 

2,510,150 (Sel B. Wiczer Combination volu- 
metric burette 

(‘Blair P Udale Gas sbaorber 

533 (Biair P Udale Apparatus for 

2 Ibert Barker Co.) 
Liquid sampling device 

2,510,561 (Randolph Laboratories Ine.) 
Mobile. fire extinguisher 


L510,.878 «(The Texas Co.' 


stoppers to frangible 


Device for ap 
objects, labora 


‘Paragon On ¢ 
machine 


Can and drum 


2 (Nathaniel PP Green) .Water-cooling 
2 ‘National Foam System Ine.) 
forming apparatus for fire extinguis? 


ment 


How to Obtain Patents 


Readers may obtain copies of 
any U.S. patents from the Pat- 
ent Office at 25 cents each. Or- 
der by patent number direct 
from the Commiscioner of Pat- 
ents, Washington 25, D. C 


EVER 


Improved 
mist extractors it quid and gas 


( Aerotes Cort Equipment f 


ispended particles 


2.511.813 (Secony-Vacuum Ime 


transfer 


entrainme 


liquid 


(Selas Corp. of 


Everett 
hand 


(Lawrence C 
Spear)—Speed and 


Schnepel and 
power 


geared 
wrench 
2.510.660 (Barcalo Mfg. Co.) 


Adjustable jaw 


(Benedict Kahan)—Cylindrical 


and true 


58 6«Albert C Mayer and 
kmore Pipe cutter 


2.511.470 (William B. Johnaor 


Joseph J 


Thread cut- 


2.512,705-6-7 (Air Reduction C« Inc Gas 
shielded arc welding torches 

2,512,986 ‘(Atlantic Refining C« Tube gage 
for checking inside walls 


Pumps and Motors 


2.510.609 «(William W. Tingle)--Variable ca- 


pacity hydraulic rotary pump or motor 
2,511,337 (The Duriron Cx Shaft seal 
2.511.878 (Roots-Connersville Blower Corp.) 


Screw Pump 
2.512.136 (Brown-Brockmeyer 
proof motor 
2.512.503 (P. 8 


Explosion 


Mclean, F. L. Davis, and 
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PALMETTO 


LOWERS Your 


© Not one, but many styles 
match your service condition. That means dependable, 
tailored performance. 


{To obtain more data on advertised products see page 882) 
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® 
DOWN TIME 


Total up the man-hours lost in frequent repacking 
—or in equipment failure due to faulty packing 
eee you'll discover the economy of selecting Pal- 
metto first. The Pyramid is typical. 


fabric and binder varied to 


Uniform, heavier wall construction. Each ring sits squat 
will not split at the hinge 
edges to fray. That means longer life, sturdier perform- 
ance all the way. 


ho raw 


Write for all the facts. Bulletin MP-20 


yours for the asking. 


GREENE, TWEED & CO. 


WALES, PENNSYLVANIA 


Contact yéur fully-stocked 
Palmetto distributor on all pack- 
our special tools. 
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hold-down device | 
2.510.580 (The Lummus Bubble ap 
trays of the ‘ ‘ ‘ 
drain for PACKINGS 
separators 
2,511,387) 
centrifugal separation of icles 
from gaseous media 
Device for connecting SM line to a ~~ . 
high temperature reactior hamber i 
2,511,967 (Julian A. Campbel Separator for 
removing quent from 
2513174 merica)--Gas BASA 
filter HAMME! 
2 
3 
ple 
2.511.270 
slide rule 
2.511 
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What do you look for 
when you buy chemicals ? 


Top 
Quality 


No matter what you look for when you buy alkalies and 
you'll find ic when you specify Solvay. 


associated chemicals . 
In addition to price and specifications, Solvay offers the 
Exacting 


benefits of 69 years’ experience with alkalics to assure you of 
Specifications 


finest quality. Solvay’s five big plants, and more than 200 


warchouse stock points from coast to coast guarantee 
exclusive with Solvay— 


prompt delivery. 
Fechnical Service 


For technical guidance, you can count on Solvay’'s 
consisting of specialists who have a thorough knowledge 


“Lodustry-W ise’ 


of individual industries. 


So why take less than the best? Specify Solvay and get 


all these advantages! 
Right Price 


Prompt Delivery 


Exclusive 
Technical Service 


LES DIVISION 
& DYE ORATION 


I 


LV. 

SOLVAY SA 

ALLIED CHEMICAL & E COR 

Soda Ash © Caustic Soda ©¢ Caustic Potash 40 Rector Street, New York 6, N. Y. 

BRANCH SALES OFFICES: - 

. New O New York 
~ersburgh Syracuse 
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Sodium Bicarbonate Specialty Cleansers 


Sodium Nitrite © Ammonium Bicarbonate ¢ Para-duhlorobenzene 
Ortho dicMorobenrene Formaldehyde Monochlorobenzeng 
Methanol Ammonium Chlonde 


[To obtain more data on advertised products see page 882) 


| 
; OK 
- 
ALS 
> 
‘ 
j ‘ | 
87 
4 
| 


QUESTIONS and ANSWERS 


Gasoline and Cycling Plant Operation 


Handling Two Gas Streams 
In a Single Absorber 


In handling two gas streams, one 
of much lower gasoline content 
per thousand cubic feet than the 
other, is it practical to introduce 
the leaner gas higher into the 
absorber to increase the overall 
liquid recovery? 


Yes, it is practical in some cases. 
As a matter of fact, we are success- 
fully doing this at one of our plants 
It reduces oil circulation and we se- 
cure higher recoveries of desired ma- 
terials 

We are presently introducing up to 
5000 Msfd. of a lean gas with approx- 
imately 0.75 gpm. of propane and 
heavier into the top third of our 30- 
tray, 250 psig. absorber, while han- 
dling up to 15,000 Mcfd. of a 13.0 
gpm. gas through the entire column. 
The oil rate is set by a ratio con- 
troller proportionately to the flow of 
rich gas and no additional oil is re- 
quired because of the lean gas. 

By operating in this manner we 
are recovering more than 80% of the 
butanes and heavier in the lean gas 
and over 90% of the propane in the 
rich gas. To effect the same recov- 
eries while mixing the two streams 
ahead of the absorber, it has been 
found necessary to use at least 20% 
greater oil circulation._W. S. McAl- 
lister, Warren Petroleum Corp. 
Gladewater, Texas. 


Results of Conservation 
Of Natural Gas in Texas 


What has been the increase in 
the number of plants since the 
inauguration of the gas conser- 
vation program in Texas and 
what has been the results of 
these plants in increasing liquid 
hydrocarbons production since 
19407 


The Texas conservation program 
on casinghead gas or gas that comes 
from oil wells really began in Jan- 
uary, 1947. There were about 208 
plants, which include gasoline, re- 
pressuring, pressure maintenance and 
dehydrating plants which were using 
natural gasoline to obtain the liquid 
hydrocarbons. As of January, 1950, 
there were 276 plants, an increase of 
about 68 plants 
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Conducted by DAVE THORNTON 


The Questions and Answers pre- 
sented here were transcribed 
from a wire recording of the 
popular “Information Please” 
session of the 29th Annual Con- 
vention of the Natural Gasoline 
Assn. of America in Fort Worth, 
April 26, 1950. Publication is 
made possible through the co- 
operation of the various author- 
ities participating, W. F. Lowe, 
NGAA Secretary, and J. H. 
Dunn, The Shamrock Oil & Gas 
Co., Session Moderator. 


The amazing thing on that increase 
is that during those years the num- 
ber of plants which were pressure 
maintenance plants and repressuring 
plants rose from 70 to 105. In 1940 
the state produced monthly about 2.- 
300,000 barrels of liquid hydrocarbons 
which included distillates, natural 
gasoline, butanes, and propane from 
gas wells. The beginning of the pro- 
gram in 1947, liquid hydrocarbons 
rose to 5,800,000 bbls. a month. The 
last figure we have is of Feb. 1, 1950, 
there liquid hydrocarbons rore to 
9,324,000 bbls. a month. So you can 
see that the main problem there is 
really in the liquid hydrocarbons 
which rose during the 10 years from 
2,000,000 to 9,000,000 bbls. a month 

Jack K. Baumel, Oil & Gas Divi- 
sion, Railroad Commission of Texas, 
Austin 


Stress Corrosion in 
H.-S Removal Plants 


What are some of the problems 
encountered in operating hydro- 
gen sulfide removal plants? 


Phillips has in operation hydrogen 
sulfide removal plants with capacities 
ranging from approximately 100 
Mcfd. to 50 or 60,000 Mcfd. At some 
we simply sweeten the gas, removing 
hydrogen sulfide and with it part of 
the carbon dioxide. In others we also 
dry the gas by the use of glycol 
along with the amine. We have not 
had any particular difficulties with 
the operation 

The cycle and operating conditions 
used are quite standard but, during 
the past few years since the war, we 
have encountered considerable dif- 


ficulty due to stress corrosion in 
these units. This is caused by de- 
composition products of the treating 
agent (amine). In any cases where 
we have not used stress-relieved ves- 
sels which are subject to high tem- 
perature and to the action of the 
treating agent, we have encountered 
failure of these vessels due to cracks 
in the metal 

Some of our engineers presented a 
paper on this subject at NGAA's 
Amarillo meeting last December, 
which was published just a few 
months ago (PETROLEUM PROCESSING 
Jan. 1950 p. 29-31--Ed.) This 
covered our troubles with stress 
corrosion quite thoroughly. Several 
very good photographs of the cracks 
we have found were presented, along 
with an excellent discussion. This 
is the principal difficulty we have 
had 

We do encounter some trouble due 
to having to re-run our treating 
agent to remove impurities caused 
by oxygen in the gas and carbon 
dioxide, which decomposition prod- 
ucts (impurities) tend to build up 
and must be removed, In most of 
our units operating in the gasoline 
plants, we have taken care of this 
by the use of a cmall portable re- 
claimer which redistills the treating 
agent in a plant and then is moved 
on to the next plant. We do not re- 
claim continuously, although we do 
have under consideration, for one of 
our larger plants, a permanent re- 
claimer installation to continuously 
reclaim the treating agent.-H. R. 
Legatski, Phillips Petroleum Co., 
Bartlesville 


Safety Should be Made 
Part of Job Training 


Does job training in plants 
hinder the safety program? 


No, it does not, provided you put 
safety in your job training program 
Your job is not finished if you only 
teach a man his job and how he is 
to operate a certain piece of ma- 
chinery. You must at the same time 
teach him the safety aspects of his 
job. Too often, people are given a 
thorough training with emphasis only 
on the “how” of it. Then perhaps 
later on, they are given an intensive 
safety program in no way related to 
previous job training. That is wrong, 
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TEMPERATURE RECORDERS 


Precision-buill recorders provide money- 
saving proof of temperature behavior 


& Low-cost protection . due to large 
scale, specialized production. 
Wide selection of chart ranges 
3 stondard types; choice of 24 hour or 
7-day movement 


Send for catalog showing Auto-Lite 
Temperature Recorders and Indicators 


ELECTRIC AUTO-LITE COMPANY 


Priced trom $37.50 


NEW YORK « 


T AND GAUGE DIVISION, Dept. P 
TOLEDO 1, OHIO 
CHICAGO + SARNIA, ONTARIO 


INDICATING & RECORDING THERMOMETERS 


60 butterfly valve with motor 
operator and remote control, and 
auxiliary hand wheel control. 


ROCKWELL 


BUTTERFLY 
VALVES 


Boost Operating Efficiency 


To meet the growing demand for auto- 
matic valves for control and quick shut-off 
of air, gas, liquids and semi-solids, Rock- 
well Butterfly Valves are available in sizes 
from |” to 84° pipe e, with construction 
to withstand al any chemical or physi- 
eal action or temperature. 


These valves may be equipped with such 
mechanisms as electric motor: Limitorque 
control with push button stations and in- 
dicating lights to show full open and full 
closed position of the valve blade: air dia- 
phragm operator; solenoid operator: hy- 
draulic or pneumatic cylinder, with or 
without limit switeh, ete. Auxiliary hand 
wheel or lever controls can be applied for 
emergency manual operation. 


Boost the efficiency of your plant or 


equipment with Rockwell Valves. Ask for 
our catalog. 


W.S. ROCKWELL CO. 


250 Eliot St. © Fairfield, Conn. 
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Questions and Answers 


and does hinder the safety program. 

In other words, the man may learn 
how to operate a machine and when 
to do it, but he is not actually trained 
in the proper, safe method of doing 
that kind of work. For instance, if 
a man knows how to run a com- 
pressor but runs up and down the 
steps of the compressor in operating 
it, he unquestionably is not doing it 
the safe way 


The actions a man uses in carrying 
out the “how” of his job are im- 
portant, particularly so when he first 
starts on the job. Such training is 
not a hindrance to the safety pro- 
gram, but a definite help 

We must get the 
safety of the job 
Often they are too far apart. The 
safety responsibility rests directly 
with the immediate supervisor. The 
man who is teaching the how of any 
job should be advised by the safety 
representative. When he teaches a 
green hand that his job is such and 
such, he must emphasize that the 
safe way of doing it is as much a 
part of that job as any other part 
This is good common sense and will 
help your training program._-D. A. 
Klemme, Stanolind Oil & Gas Co., 
Tulsa. 


“how” and the 
closer together 


Shell's Safety Program 


We have, as you know, an hazard- 
ous operation and in high pressure 
pipelining, where we are running up 
to 1200 and 1300 Ibs. pressure, with 
volatile liquids like propane and bu- 
tane, the safety angle is important 

Safety starts with engineering, not 
with your men. One can design safe 
plants or unsafe plants; the real 
safety operation starts on the draft- 
ing board. Enough precautions can 
be placed in the average plant so that 
it is almost impossible for the man 
to foul up the operation by working 
in an unsafe manner. That leaves 
the safety training angle one of how 
the man handles himself-—not the op- 
eration._and here I am at variance 
with most of the oil industry 

Safety training should not have a 
separate training schedule It must be 
a part of job training and handled 
by the same people. I suggest this 
to any of you who are having diffi- 
culty with safety and your safety 
program 

Forget this business of sending out 
one man to teach the “how” of a 
job and then following up with 
another who tells the operator how 
not to do it If you will put your 
safety training in the hands of the 
same people who handle job training 
making it an important part of your 
business from the engineering 
through the operational training 
through all the superintendents and 
right down to the man on the job 
then safety becomes no problem.— 
S. S. Smith, Shell Oil Co., New York. 
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As an engineer you will appreciate... 


The RUGGED DESIGN 
inherent in the 1950 


FLUOR COUNTERFLO 


Cooling Tower 


CONSIDER THIS 
about 


“Guaranteed Performance” 


Fluor’s “Guarantee of Performance” is 
3 true bid to meet specifie: 
sirements. There is or 


someth 


difterence in the +s 

sary to do the spe 3 job! Often this 
rlooked ower is purchosed 

on price alone 

For your protection compore the prob 

able performance of the towers offered 

before moking o decision. Analyze your 

cooling tower bids thoroughly ' 


BRrsecdincss is a prerequisite in cooling tower design and perform- 
‘ ance. Without it, inefficiency and costly maintenance becomes 
the rule—drop in plant production is the end result. Regardless of the influencing 
factors at time of purchase —low first cost, claims of efficiency or statement of 
quality —the cooling tower you select will meet performance requirements only 
so long as its original structural design endures. 

Thirty years’ intensive development in the design, fabrication and 
erection of cooling towers enables Fluor to offer you a better cooling tower—a 
tower with comparable first cost, the highest obtainable efficiency and rugged, 


long-life service. 


2” REDWOOD IN FAN DECK and STACK 


2” redwood supports 1000# /sq. ft. load 
anywhere on deck—heavy enough to 
stiffen entire structure. Stack is ringed 
top and bottom with heavy angle iron 
and mounted on a metal bell-mouthed 
orifice—for safety and savings in power 


ake 


RUGGED GEAR UNIT and FAN BLADES 


Gear unit is designed specifically for 
cooling tower service. Result: Less than 
‘4 of 1% replacement parts! 

Heavy Stainless Stee! Fan Blades give 
a larger moment of inertia—tips are 
strong enough to hold a man’s weight. 


STRONGER STRUCTURAL DESIGN 


Internal gusset plate and bolt-type 
joints enable structural members to 
take both tension and compression 
loads —a design in accordance with the 
rigid requirements of major city codes 
and recent findings of the U. S. Forest 
Products Laboratory 


FLUOR 


BE SURE WITH FLUOR 


1” REDWOOD GRID DECK FILLING 


Grid decks consist of heavy 1” redwood 
nailed individually on sturdy cleats 
Strong enough for use as scaffolding 
during tower erection, durable enough 
to permit repeated removal for clean- 
ing or fire hosing without removing 
from tower. 


Technical Papers for Your Files: 
Tower Sruptes,” “CooLinG 
Tower MAINTENANCE,” “EVALUATING 
COOLING ToweR PERFORMANCE.” 


ENGINEERS CONSTRUCTORS MANUFACTURERS 


THE FLUOR CORPORATION, LTD., 2500 S. Atlantic Blvd., Los Angeles 22, Calif. Offices in principal cities in the United States 
REPRESENTED IN THE STERLING AREAS BY: Hicad Wrightson Processes Ltd., Teesdale House, Baltic Street, London, E.C.1., England 
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NEWS OF 


Manufacturers—Suppliers—Engineering Firms 


Serving the Petroleum Processing Industry 


Forms New Refinery Fittings Firm 


Burkhart Engineering Co., with of- 
fices at 1221 Locust St., St. Louis, 
Mo., has been established to design 
and manufacture petroleum refinery 
fittings. Merle E 
Burkhart, presi- 
dent, is a regis- 
tered profecsion- 
al mechanical en- 


gineer in Mis- 
souri. He was 
with Key Co., 
East St. Louis, 
lll., as chief en- 
gineer from 1937 
to 1940; vice 


president in 


charge of engi- 

Mr. Burkhart neering, 1940- 

1945; and vice president in charge of 
sales, 1945 


In 1945, he joined the K. P. Wessel- 
ing Co., machinery dealer. Incorpora- 
tors of the new firm include Mr 
Burkhart, Mr. Wesseling, and Mr. H 
H. Stern. Sales manager of the West 
Coast office, 6738 Hollywood Blvd., 
Hollywood, Calif., is H. Schlarman. 


Atlas Mineral Makes Appointments 


Atlas Mineral Products Co., Mertz- 
town, Penna., has announced the fol- 
lowing personnel changes. 

Richard A. Weppner, formerly with 
Pennsylvania Salt Mfg. Co., has been 
appointed sales engineer in Delaware, 
Maryland, Virginia, and parts of 
West Virginia and New Jersey. Philip 
E. Berens, recently in Detroit for At- 
las, has been made sales representa- 
tive in Eastern Pennsylvania, West- 
ern New York, and parts of New 
Jersey. William A. Streaker, previ 
ously associated with General Elec- 
tric, is now sales engineer in the 
lower peninsula of Michigan, Eastern 
Indiana, and Lucas County in Ohio 


B&W Tube Builds Extrusion Plant 


A new million-dollar extrusion 
plant for fabricating tubes of ferrous 
metals and alloys in complex sec- 
tional shapes will be built in Beaver 
Falls by the Babcock & Wilcox Tube 
Co. The announcement followed the 
completion of a licensing agreement 
between B&W and Comptoir Indus- 
trial d’Etirage & Profilage de Metaux 
Paris, France, developers of the 
process and holders of the patent 
rights 

The process offers a method of 
fabricating alloys which are difficult 
or impossible to fabricate by the roll- 
ing or forging methods in use today 
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Fisher Buys Tagliabue Line 


Wheeler Corp.; G 


A. Worn, The 


Lummus Co.; and Messrs. Currier and 


Complete test equipment for the 
petroleum laboratory can now be ob- 
tained from Fisher Scientific Co., 
Pittsburgh. The acquisition of the 
complete stocks, tools, dies, and full 
rights to equipment developed by the 
Cc. J. Tagliabue Co. of Newark, N. J., 
was announced recently by Fisher's 
president, Aiken W. Fisher. Instru- 
ments will be marketed under the 
trade-name Fisher-Tag. 


Exchanger Makers Elect Officers 


Cc. H. Currier, president of Ross 
Heater & Mfg. Co., Buffalo, was 
elected president at the annual meet- 
ing recently of the Tubular Ex- 
changer Manufacturing Association, 
Inc., at Skytop, Penna. W. C. Beek- 
ley, president of Whitlock Mfg. Co., 
Hartford, Conn., was elected TEMA t 
vice president 

The following comprise the execu- 
tive committee: T. H. Miley, Foster 


Beekley. 
TEMA are at 
York 7, N. Y. 


1935. 
at Lake Charles, remaining with that 
organization until his appointment by 


Permanent offices of the 
53 Park Place, New 


Oakite Places Hudson in Dallas 


Oakite 
ucts, Inc., has 
appointed J. D. 
Hudson to its pe- 
troleum service 
divirion staff, to 
operate from of- 
fices in Dallas 
Mr. Hudson, a 
graduate of Mis- 
sissippi State 
with graduate 
work at M.LT., 
entered the re- 
finery construc- 


Prod- 


Mr. Hudson 


ion business in the Louisiana area in 


In 1943 he joined Cities Service 


A group of three “laboratories-on- 
Division to bring a scientific story o 
petroleum industries. 
above) holds 10 auxiliary fuel tanks: 


erence fuels of octane number from 80 


operation of the motor on any desired 


Du Pont Inaugurates Nation-wide Tour for Three Gasoline Test C 


on a 15,000-mile tour of the country by Du Pont’s Petroleum Chemicals 
fuel to refining, marketing, and research groups of the automotive and 
The trunk compartment of each car (see picture 
on an especially designed instrument panel at the driver's seat controls 


instruments for checking engine operation as in any conventional road 
test car. The three cars will be on tour until Christmas, 1950. 


wheels” have been put on the road 
f what makes a good automobile 
four for test fuels and six for ref- 
to 92.5. A battery of pushbuttons 


fuel. The panel includes the usual 
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Here's an entirely new approach for the prevention of corrosion, 
pitting and scale in cooling water systems. The dianodic 

method was developed in the research laboratory and proved in 
the field. Amazing results are obtainable— Freedom from 


Seale, Protection against Corrosion, and ELIMINATION OF PrTTING 
AND TUBERCULATION. 


Basically, the dianodiec method consists in employing a combination 
of two anodic inhibitors in such a manner as to produce results 
superior to either inhibitor singly —even in high concentrations. 

With the proper use of conventional inhibitors it is possible 

to obtain good overall corrosion protection, but localized corrosion 
may continue to occur in the form of pitting. In these areas 

of concentrated attack, corrosion may be accelerated so that 

metal failure is almost as rapid as without any corrosion inhibitor. 
The new dianodic method gives equal or better proteetion 


from the standpoint of general corrosion and ELiMinaTes 
TUBERCULATION, 


W. H. & L. D. BETZ, Gillingham & Worth Sts., Philadelphia 24, Pa, 
In Canada: BETZ Laboratories 


Limited, Montreal 1. 


Here are results that water treatment engineers 
{ complete report me have sought for years. May we send vou complete 
on the Dianodic : 
Method of cooling 


technical data? No obligation, of course. 
water treatment, 


ish 
for Technical Paper 


No. 120. 


| BOILER WATER CONDITIONING © COOLING WATER CONDITIONING * INDUSTRIAL WASTE TREATMENT — 
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News of Suppliers 


Oakite. He will assist the company's 
field representatives on special prob- 
lems in connection with petroleum in- 
dustry cleaning and allied operations. 


Farris Buys Edison Stacon 


Farris Engrg. Corp., has recently 
announced the formation of a com- 
pany to purchase the Edison Stacon 
Regulating Valve Division from 
Thomas A. Edison, Inc. (Instrument 
Division). The company has acquired 
all the Stacon patents, equipment, 
machinery, inventory, and records, 
and will serve present users of Sta- 
con products. The new company will 
be known as the Farris Stacon Corp., 
with main office and plant located in 
Palisades Park, N. J. 


Walton Joins Petroleum Processing 


Jack Walton 
has been appoint- 
ed sales represen- 
tative for Pr- 
TROLEUM PRoc- 
ESSING in the 
Ohio, Michigan, 
Western Penn- 
sylvania and 
Northern New 
York territory 
He replace 
Steve Steiner, 
who retired re- 

Mr. Walton cently. Mr. Wal- 
ton has been associated with the 
Simmons-Boardman Publishing Corp 
for the past five years, as sales rep- 
resentative for their railroad and 
marine publications 


Hammond Iron Opens Bristol Plant 


Hammond Iron Works, with main 
plant at Warren, Penna., have opened 
a new fabricating plant at Bristol, 
Penna between Philadelphia and 
New York. Comprising 16 acres, with 
“a main line railroad siding, and near 
deep-water docks for marine trans- 
portation, the plant almost doubles 
Hammond's original fabricating ca- 
pacity. A feature of the new equip- 
ment is a planer with a 60-ft. bed for 
gang planing the largest size steel 
plates 


H. R. Jones Goes to Blaw-Knox 


The Chemical Plants Division « 
Blaw-Knox Construction Co,, Pitts 
burgh, has appointed Dr. H. Roswell 
Jones to the synthetic fuels and 
chemicals department. Dr. Jones will 
be engaged mainly in design of plant 
to produce finished products from 
Fischer-Tropsch, Oxo, and Oxyl syn- 
theses He has had wide experience 
in petroleum refining before coming 
with Blaw-Knox 


f 
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Personnel Changes 

American Meter Co.—Alexander B. 
Cloud, with the organization since 
1936 in production, service, and sales 
work, has been named district sales 
manager in New York 


Spencer Chemical Co.—George V. 
Taylor, director of market research 
since 1947, has been promoted to 
director of sales development. 


Atlas Mineral Products, Co.—Edison 
Sickman, former Baltimore dis- 
trict sales manager, has been ap- 
pointed general sales coordinator 
R. R. Graver has become associated 
with the engineering department, and 
G. F. Gilbert, Jr, has accepted a 
position as assistant to the technical 
director. 


Southwestern Engrg. Co.—R. V. 
Gunther, with the firm eight years 
and most recently senior engineer, 
has been advanced to assistant pro- 
duction manager, manufacturing di- 
vision, L. G, Janzow. who was pro- 
moted to chief engineer of that di- 
vision, started in 1936 and had been 
design engineer James F. Geary 
has joined SWECO as chief engineer 
of the construction division. 


Peabody Engrg. Corp.—aAllen H 
Jones has been named manager of 
the newly-opened office in Chicago. 


Republic Supply Co.—J. H. Lollar, 
Jr., has assumed the duties of presi- 
dent, and H. B. Catiow, vice presi- 
dent in charge of sales, effective 
July 1. Both men continue to serve 
on the board of directors. 


General Refractories Co. — Harry 
T. Graham has been appointed gen- 
eral sales manager, and 8S. 8S. Furst, 
formerly holding that position, has 
been appointed assistant to the vice 
president in charge of sales. Mr 
Graham has been with the company 
since 1937 


Tube Turns, Inc.—Landis O. Morris, 
Jr., who joined the firm in July, 1949, 
has been assigned to the staff of 
Robert S. Tyler, Jr., manager of the 
Tulsa office 


Penn Industrial Instrument Co.— 
James W. Bennett, for the past five 
years associated with Energy Control 
Co, in New York, has been appointed 
general sales manager for Penn, with 
headquarters in the main offices in 
Philadelphia 


Fairbanks, Morse & Co.—Two new 
vice presidents were elected at a 
recent meeting of the board of direc- 
tors.. O. O. Lewis is now vice presi- 
dent in charge of sales, and F. J. 
Heaslip, vice president in charge of 
purchases and traffic. 


L. Sonneborn Sons, Inc.—Robert J. 
Sandke and William F. Greenwald 
have been named co-managers of 
West Coast sales of petroleum prod- 
ucts, L. B. Benjamin, who has repre- 
sented Sonneborn on the West Coast 
for several years, will devote his ac- 
tivities to sales of products for build- 
ing construction and maintenance 


Branches, Distributors 


Union Asbestos & Rubber Co. has 
named The Aber Co., Inc., as dis- 
tributors in the Southwest for their 
industrial insulations Aber main- 
tains offices in Houston, Shreveport, 
New Orleans, Amarillo, and Tulsa. 
Product requirements will be met by 
the new UNARCO plant at McGreg- 
or, Texas. 


Alloy Steel Products Co., Inc., 
Linden, N. J., has appointed S. W. 
Collins sales representative for Okla- 
homa and Kansas, with offices at 419 
Ritz Bidg., Tulsa 5, Okla. Mr. Collins 
recently returned to the Mid-con- 
tinent area from New York where he 
had represented Pacific Valve Co. 
Prior to that he had been assistant 
district manager in Oklahoma for the 
Oklahoma Refinery and Machinery 
Co 

W. H. Brady Co. has moved its 
Milwaukee office from 808 North 
Third St. to 204 West Washington 
St., Milwaukee 4. The new telephone 
number is EVergreen 4-4800 


Expansion, Transition 


National Technical Laboratories, 
Los Angeles, has changed its cor- 
porate name to Beckman Instru- 
ments, Inc. This action was taken 
for the purpose of associating the 
corporate name more closely with 
the trademark of the firm's principal 
products. No changes were involved 
in organization, policies, personnel, 
products, or locations of factory and 
service branches in New York, Chi- 
cago, and South Pasadena, Calif 


The controlling interest of the 
Leader Iron Works Co., 2100 N. Jas- 
per St., Decatur, TL, has been ac- 
quired by Julius H. Peters, formerly 
associated with Colonial Iron Works 
Co., Cleveland. Leader specializes in 
manufacture of large steel and alloy 
processing equipment, and storage 
tanks. Normal employment is about 
120. 


RK. S. Aries & Associates has 
moved its executive offices to 400 
Madison Ave., New York 17, from 
26 Court St., Brooklyn. General en- 
gineering offices and drafting rooms 
will remain at the old address. Tele- 
phone numbers of the new office at 
47th and Madison are ELdorado 
5-1430-1-2-3. 
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PUBLISHED BY THE ALUMINUM COMPANY OF AMERICA 


HOW TO SAVE 


You can prove this to yourself. Check your 
local supplier—get his prices on tubes of all 
metals—then compare with Alcoa Aluminum 
Tube prices at the retail level. Foot for foot, 
metal for metal, you'll find Alcoa Tubes cut- 
ting your costs 30%, 50%, even 80°%— 
depending on the type of tubes you now use. 
Many medium-sized refineries save $50,000 
every year by switching to Alcoa Tubes. 

Alcoa Tubes resist the hydrocarbons, 
hydrogen sulfide and carbon dioxide present 
in refinery products—as well or better than 
other metals. Records of 15, 20, even 25 
years’ continuous use are not unusual for 
Alcoa Tubes in heat exchanger service. Many 
of these case histories are available for your 
inspection. 

Alcoa Tubes allow you a wide range of 
operating temperatures. They easily handle 
steam up to 400°F. They increase in strength 
and show no evidence of embritthement as 
temperatures drop to -320°F and below. 
Using Alclad Tubes, you'll have no problems 
from most cooling waters. 

Roll-in, expanding and other fabrication 
go faster with Alcoa Tubes. Your present 
tools and techniques will do the job. Alumi- 
num is easy to machine and to weld. 

For complete information and the name 
of your nearest supplier, call your local Alcoa 
sales ofice. Or write: ALUMINUM COMPANY 
or AMERICA, 1493H Gulf Building, Pittsburgh 
19, Pennsylvania. 


* * * 


ALCOA OFFERS 
NEW BOOK 


This new, 24-page booklet wil! answer many 
of your questions about Alcoa Tubes. It covers 
fabrication techniques . . . alloy selection . . . 
applications both chemical and petroleum. It 
describes tube cleaning, the use of inhibitors 
and methods of cathodic protection. It contains 
complete information on fluid flow and heat 
transfer characteristics, plus tables of physical 
properties and <a ification data. W rite for your 
tree copy, today. ALUMINUM COMPANY OF 
America, 1493H Gulf Building, Pittsburgh 
19, Pennsylvania. 
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An all-aluminum heat exchanger for tonnage oxygen plant 
—designed and built by Stacey Bros. Gas Construction Co. 


ALUMINUM TUBES EXCEL IN SUB-ZERO PROCESSING 


When your process calls for tem- 


peratures down to —320°F—and j TENSILE 


STRENGTH PSI 
your service conditions call for ; 


utmost strength—specify Alcoa 
Tubes. 35S alloy, for example, im- 
proves 67% in tensile strength, 
24% in yield strength and more 
than 80°), in elongation as tem- 
peratures drop from 75°F to 
—320°F. 

The high thermal conductivity 


of aluminum increases the effi- YIELD 
ciency of many types of exchangers TH 
and condensers. And best of all, 
Alcoa Aluminum Tubes cost far 
less to buy and fabricate than any 
other suitable metals. 

Complete information is avail- 
able on Alcoa Tubes for tonnage 
oxygen, natural gas liquefaction, 


nitrogen removal, dewaxing, pro- 
pane chilling, ethylene extraction ELONGATION 
and many other low-temperature PERCENT 

processes. Call your local Alcoa 
sales office or write: ALUMINUM 
COMPANY OF AMERICA, 1493H 
Gulf Building, Pittsburgh 19, Pa. 


These three graphs show the amazing 
increase in tensile properties of alumi- 16] 16 16 
num as temperatures drop below zero 


320 12 O 78 217 300 
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dependable 
source of basic chemicals... 
including sulphuric acid 


~ 
~ 


@ You can depend on Mathieson as a reliable source of the 
most basic of all heavy chemicals — Sulphuric Acid. With six 
major producing plants, strategically located, Mathieson 


is in a position to give you prompt deliveries economically. 


Besides Sulphuric Acid, Mathieson has available Caustic Soda, 
Soda Ash, Sodium Bicarbonate, Processed Sulphur, Caleium 
Hypochlorite, Ammonia and Chlorine. All these basic 

chemicals are produced to meet the exacting standards 
demanded by the petroleum refining industry—and guarantee 
you year in, year out uniformity of product, Investigate 

the advantages of dealing with Mathieson by contacting 

the nearest sales office listed below. Mathieson Chemical 


Corporation, Mathieson Building, Baltimore 3, Maryland. 


District Sales, Offices 


Liberty Life Bidg. Queen & Crescent Bidg. 
Charlotte 2, N.C. New Orleans 12, La. 


410 N. Michigan Ave. 60 East 42nd Street 
Chicago 11, Hil. New York 17, N.¥ 


Dixie Terminal Bidg. Widener Bldg. 
Cincinnati 2, Ohio Philadelphia 7, Pa. 


Gulf Building Hospital Trust Bldg. 
Houston 2, Texas Providence 3, R. |. 


Rialto Building, St. Lowis 2, Mo. 
Sulphuric Acid Plants 


Baltimore, Maryland Port Arthur, Texas 
Posadena, Texas Bossier City, La. 
Beaumont, Texas North Little Rock, Ark. 


SERVING INDUSTRY, AGRICULTURE AND PUBLIC HEALTH 
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NING TRENDS 


Large Demand, Additions to Storage 
Bring Crude Runs to All-Time High 


ing use of natural gas liquids brings 
the total motor fuel supply for 6 
months to 3% larger than a year 
ago. However, the indicated rate of 
production of motor fuel in July 
was nearly 8% larger than for July, 


‘49. Indicated motor fuel demand in 
¥ the Korean war made an im- it was felt that the level of 133,700,- July-is about 14% ahead of demand 
pact on U. S. refiners in July it 000 bbis. of gasoline storage at the in July, ‘49 while demand for 6 
was only in conjunction with high end of March this year was higher months is 4.8% higher than a year 
domestic product demand, and ac than actually required and the ef- ago 
tions to storage, to bring crude runs fort might not have been made this Heating Oils—The present rate of 
to an indicated 5,825,000 bd for the fall and winter to build up to this heating. oil production (kerosine and 
first three weeks of the month. This level. A stock level higher than nor- distillates) at refineries is such that, 
is the highest volume on record, but mally needed, of other products as although demand continues much 
was approached closely in Decernber well as gasoline, now could be looked higher than in the same weeks in 
i948. Total runs went to over 5,900,- upon as a cushion against later 1949, stocks are being built up faster 
000 b/d in the early part of Ju'y but ey A y need, the mre ie vol- in 1949. The indicated total on July 
dropped off later in the month. The ume held nang dependent chiefly on 31st was around 85,000,000 bbis.. a 
Bureau of Mines’ forecast for runs to available storage buildup of around 34,000,000 bbls 
stills in Aurust is 5.780.000 bbls Crude Runs—Indicated rate of runs from March 31st. Last year heating 
Indicated demand at refineries for in July was around 12% higher than oils stocks were 96,380,000 bbls. on 
all products in July was considerably in July a year ago. Increased opera- July 31st, having built up from 66,- 
higher than for July a year ago De- tions the past two or three months 725,000 bbls. March 31st of that vear 
mand for motor fuel was at the rate have brought total runs for 6 months The East Coast area, the largest 
of over 3,100,000 b/d, while the peak of 1950 to above the total for 6 supplier of heating oils among the 
jemand in 1949 was 2,895,500 b/d months of 1949. Runs of domestic various refining districts, on June 30th 
avg. in June. Drafts on stocks brought crude are but slightly higher, while had only about two-thirds the volume 
the total as of the end of July to runs of foreign crude are 15% high- of heating oils in storage as on that 
under the total of 111,200,000 bbls er date in 1949. Table 1 shows stocks of 
in storage July 31, 1949. See Fig. 3 Motor Fuel—Indicated refinery pro- heating oils by districts for the two 
tefiners’ ideas on product inven- duction of motor fuel for 6 months dates 
tories have changed since the out- has been 2° larger than for the first Residual Fuels—Indicated :upp'y ‘n 
break of the war in Korea. Until then 6 months of 1949, and the increas- July is considerably increased from 
July a year ago, due to higher rate 
of imports. Refinery output of this 
product is ahead of that of a year 
TABLE 1—Stocks of Heating Oils, June 30, 1949-1950 ago for the first time in 1950, Indi- 


(1000 Bbls.) 


cated demand for residuals is nearly 


June 39, 1949——— . June 30, 1950 14% ahead of July a year ago 
Kefining Residual fuel oil stocks east of 
District herosine Distifiate Total Kerosine Distillate Tetal California this vear have increased 
ast 7 21,026 516 7,176 13,852 20,82 
Inland 31 to an indicated approximate 26 
Appalact 165 70 TSS 1,287 
10,208 76 7.957 19 000,000 bbls. July 31st 
hwest 2 408 6.643 1.04 6,490 
Rocky Mt ‘ 1.514 407 1.410 te) 
T ar 19.2 4.523 16.645 465 
“a7 21.077 2.043 One Daily Average (1000 bits.) 
Domestic Foreign TOTAL 
Ju ‘ Ari $2" 
Fig. 1, Runs to Stills Reach All-Time High in July Chang ' ae 
J 
T 
TOTAL CRUDE ORECAST OF CRUDE | | wares 
RUNS STUS ' BUNS TO ST! Mo 
60 { 60, 2 
a 3 tha ‘ 5,122 
3 4 Cha i2 
4 May end Jun frow data 
BM Forecast of Rune to Stittc 
5°) so b/d Kn 1 in June 
4s 45° 
1s 2 Yields on Crude Runs fo Stills 
| 340 = Gaso Kero- Dist Resid 
4 = tine sine Fuels 
| os - 
| BUREAU OF 
€S DATA NW 
MAMILSASON OEY F MAMI SAS OND 
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Refining Trends 


Fig. 2, Sharp Rise in Motor Fuel Supply-Demand Motor Fuel Supply 


Daily Average (1000 bbis.) 


1948 1949 ' Natural 
from Crude Used Direet TOTAL 
> july “49 BM 2.676 
> f 30 hange +38 
MOTOR FUEL DEMAND 4 +209 
4 2 
* Through July 22 
26 Total (1000 bbis 
Pv} a tureau of Mines Data 
a 24 3 Me “e 426,70 56,076 
% 22 (hange +O, 247 + 5,671 2,918 
z Change 22 2 
20 
*May and June fror date 
ie 2 
4 = 
2 ‘6 Motor Fuel Demand 


July “49 EM 
*"Notural Ges Liquids include natural gasoline blended at refineries and used direct os motor fuel 


Fig. 3, Gasoline Stocks Below July, 1949 ‘Chane ry 


* Through J 22 
1948 Total (1000 bbis.) 
— + + Mines Data 
“™M 
4 Mo "49 457.82 
3 10 Change + 22.0% 
thang is 
8 120 May & June ft APL date 
? BM Forecast of Motor Fuct Demand 
Qua 2,002; Qua 2.6.4 mn, 2 
inished and unfinis end of mon 
3 July ‘49 BM 
4 
> u 5S BUREAL ari = July 22 


Heating Oils Production 
Fig. 4, No Seasonal Drop in Heating Oil Output Keronine and Distttates 

verage (1000 bbis.) 
946 1949 af 1950 "an TOTAL 


> FORECAST TOTAL «has 2 
> 
el OST FUELS DEMAND} Chang 22.2 
| | TOTAL KEROSINE | TOTAL DEMAND | 4 
4 ANDO FUELS KEROSINE DIST FUELS o 
16 4 Total (1000 bbis 
a ao (Bureau of Mines Data) 
aie M sie “1.744 
a a M ‘ 214.25 
8 ‘2 12 
w ° (hang ‘ 
zo io May an AVI data 
° 
¢ = 
2 REFINERY 3 Heating Oils Demand 
an 2 Daily Average (1000 bbis.) 
US BYREAY OF 2 4 Kero Dist 
ie} July AV as “ 


July iy . 


948 1949 -- 1950 Through July 2 
x | x Bureau of Mines Data) 
Ho g M 22 
66 DAYS SUPPLY OF Change 8,926 +-35,042 
{ Chana: 4 197 
May and June from API data 
BM Forecast of Heating Demand 
4 one bd tevised in ine) 
70 = Qua ith Quar 685; 1950 
so Heating Oil Stocks 
505 
(1000 bbis. end of month) 
“0 z Dist 
5 xo Fuels TOTAL 
3 July “90 API* $2,204 
ar 20 June API 42.938 +0 
pata May BM $3,739 60.04 
° ASOND MAWD DA SON DI” July “49 BM 15 


* July 22 


*Change in reporting in California eliminated 4,500,000 bbls from distillate clossification 
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Retining Trends 


Fig. 6, Residuals Demand Continues Strong Residual Fuels Production 


Daily Average (1000 bbts.) 


1948 950 
July ari 1,140 he 
‘7 july “49 BM Low im 1,236 
change + 100 +108 + 206 
= =< 6 Change ian 
FORECAST OF 4 = 
_____ * Through July 22 
% Total (1000 bbis.) 
(Bureaa of Mines Data) 
a 6 Mo, 202.64 
a Mo. "49 217.811 
‘hange 15,164 + 236.721 +218 
Change as as 4a 
uw 
z z * May apd Jone from API dete 
° 
3 
= 
0 Residual Fuels Demand 
ars esidval Fuels Deman 
Z 
00 Dally Average (1000 bbls.) 
SOND July Arr 1.3 
uly BM 1,188 


hanger 
Change 


* Juiy 22 
1946 Total Demand (1000 bbts 

x aM 49 250,124 
Change 430,727 

70 SUPPLIED), DAYS SUPPLY OF 70 ver 
$ 50 FORE 

* May and June from API data 
© 60 6 BM Forecast of Residual Fuet Demand 
> b/d in June? 
Que 205; 4th Quar.. 1,467; 1.44 
CALIFORNIA 
TOCK 

Residual Fuel Stocks 
$ 1000 bbts. end of month 
z 2 z California us 
3 10 by 0 3 June ar 25,048 40.64 
z MINES DATA july “40 1M 20.) 66.084 

FMAMSSASON FMAM AS OW OD] MaWs asSonod ‘July 22 


Change in 


reporting in California eliminated 13,000,000 bbis. from residual classification 


Fig. 8, Production and Demand of Natural Gas Liquids 


| » | 90 > 
NATURA, 
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| 10 00 § 
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Fig. 9, Stocks of Natural Gas Liquids Natural Gas Liquids Statistics 


Mines Report on Natural Gasoline 
948 and Cycle Plant (peratior 
| + 22¢ Production (1000 gal. day ave Demand” (1000 gal. /day ave 
ls ‘i Gasoline LPG TOTAL LPG TOTAL 
| & 100} | May 2.048 12,807 6.940 19,747 
160} — eo May ‘49 202 “a2 ze 
18 40} A (hange +74 + 2.380 +1509 “4 + 9.87 
2 Total Production (1000 Total Demand (1000 gal.) 
“ 2? - - | May ‘ 1,204, 26 Lis 2 
AS ONG 
+ S| change 422 $371,712 + 143,02 200.087 4 
a 60 4 
ne ad 3] Stocks, End of Month (1000 gal.) 
Gas | Natural Other Refin 
z z | May 21 72.690 4.909 110,784 
4 May “49 200.558 2 as 
z 2) * Demand, including exports but not transfers, ix supplied from reewdpte 
—_ from outside sources a6 Well production and stock changes (mut 
side reeeipts totaled 769,000 gals in May 
ort OF 120 ** Does not include LPG produced at refineries which in May totaled 95 
OFS 4 &ASORD Includes naphtha, kerosine, specialty and other products 
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OR SERVICE 

ADVERTISED 

IN THIS ISSUE 


THREE COOLING TOWER FANS installed recently in a Maysville, Okla., refinery 


Cooling Tower Fans Use Modification 
Of Standard Aircraft Propeller Design 


The “Aeromaster” industrial axial 
fan for air-cooled heat transfer equip- 
ment utilizes aerodynamic design 
principles and is said to effect up to 
10°, savings in horsepower consump- 
tion by providing greater cooling 
capacity with an existing unit or an 
equal capacity with a smaller horse- 
power requirement, It is being man- 
ufactured by aircraft production 
techniques in a shop which makes 
automatic pitch propellers for small 
planes. Designed for continuous op- 
eration, the fan is available in sizes 
from 6 to 20 ft. in diameter. Each 
of the 14-ft. fans shown in the photo 
s capable of delivering 275,000 cfm 


For More Information 


Use one of the attached 
@ cards to request addi- 

tional details or literature on 
any items reviewed in “What's 
New!” Just circle the numbers 
corresponding to the numbers 
at the end of each item in which 
you are interested. Then fill in 
the rest of the card and drop it 
in the mail. No postage re- 
quired. 
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The largest size, 20 ft., delivers 500,- 
000 cfm. Blade profile is modified 
from standard aircraft shape to move 
large volumes at minimum horse 
power rather than develop high 
thrust. Blade core is laminated 
birch, bonded with “Penacolite’ 
resins. The wood is splayed at al- 
ternate angles to increase torsional 
strength, An inert, “Aeroloid” plas 
tic covering increases resistance to 
weather, abrasion, and mild acids and 
alkalines. Blades may be removed 
or adjusted as to pitch angle without 
removing hub installation. For eas 
and accuracy during installation 
blades and hubs are index marked 
for proper angles. Koppers Co 
Circle No. 1 on Reply Card 


Rapid Field Inspection of Metal Parts, 
Welds, etc., Obtained by Dye Process 

A new metal inspection process 
known as “Dy-Chek”, developed orig- 
inally by a subsidiary of Northrop 
Aircraft for rapid inspection of gas 
turbine engines and parts, is expected 
to find uses in many fields. Not only 
applicable to mass production work 
it can also be used by a single field 
inspector checking parts of vessels 
piping, etc. in the plant without dis- 
mantling. In use, a patented non- 
toxic, non-corrosive red dye penetrant 
is first applied to the surface of a 


Reviewed by WILLIAM C. UHL, Equipment Editor 


suspected part and allowed to stand 
five minutes. It is then wiped off 
with a special surface cleaner and 
dye remover, and a white “developer' 
solution is applied. Any surface open- 
ings can then be detected by the 
presence of fine red lines or dots 
created as the dye—possessing ex- 
tremely high capillary action—is 
drawn from the fissure by the devel- 
oper. The process has been satisfac- 
torily tested in weld shops, found 
ries, and forging plants for 18 
months, the manufacturer states. The 
Dy-Chek Co., Division Northrop Air- 
craft, Ine 


Circle No. 2 on Reply Card 


“Squee-Gee” Lined Laboratory Pump 
Combats Corrosion and Contamination 

The “Flex-i-Liner,” packless, posi- 
tive displacement, laboratory pump 
has been developed for handling con- 
taminating or corrosive liquids and 
gases. In an application at Esso Re- 
search Laboratories it is being used 
to transfer LPG at 100 to 200 psig 
The construction is such that the 
fluid flows on the outside of a flex- 
ible lining material and inside the 
body block. The liner can be synthetic 
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or pure gum rubber, depending on 
requirements. The body block is man- 
ufactured of corrosion and abrasion 
resistant Bakelite. An eccentric rotor 
activates the lining material provid- 
ing a action. The unit 
measures 3% x 4% x 2'y in. and is 
available in five models with capaci- 
ties of 400, 180, 120, 60, and 20 gph 
Pumps may be obtained dismounted 
or mounted and direct-connected to 
a \-hp. AC motor operating at 17% 
rpm. Vanton Pump Corp 


Circle No. 3 on Replu Card 


“squeegee” 


we 


FLEXIBLE LINER on pump rotor reduces corrosion problem 


orifices is quickly adjusted to permit 
any required flow. Made of hardened 
stainless steel, the orifice disc is reg- 
ulated to provide constant blow-off 
measured in Ibs. hr Each 
orifice is indexed and numbered to 
correspond to a flow chart provided 
with the unit. A sedimentation sepa- 
ration chamber located ahead of the 
valve prevents scale or other impur- 
ities from plugging the orifice. A 
velocity reducing chamber absorbs 
the erosive high velocity jet of con- 
taminated boiler water. The 
unit is 42 x 11 x 4 in. in overall di 
mensions and weighs 40 Ibs. It is hy- 
drostatically tested at 1000 psi. be 
fore shipping. The Uniblow Valve Co 


of water 


valve 


Cirele No. 4 on Reply Card 


Polyethylene Diaphragm Assures User 
Of Safety in Sulfuric Acid Valve 


A new valve developed to handle 
concentrated sulfuric acid and other 
highly fluids has a dia- 
phragm which reduces maintenanc 
Molded of “Bakelite” poly- 
plastic formulated 
eally for this purpose, the diaphragm 
handles all concentrations of sulfuric 


corrosive 


problems 


ethylene specifi 


acid, up to and including oleum, at 
excess SO at 
temperatures to 125° F. The valve 
has “O” ring reals in the bonnet as- 
sembly to prevent acid from spray- 


4 maximum of 10°; 


Continuous Blow-Off Valve with 15 
Calibrated Orifices Saves Boiler Heat 


Elimination of intermittent manual! 
blow-off with a new continuous boil 
er blow-off valve is said to save up 
to 25°) of heat otherwise wasted. The 
unit will remove highly concentrated 
impurities from 4 to 6 in. below the 
water surface at the same rate they 
are introduced. It eliminates foaming 
and carry-over by maintaining pre 
determined concentration. An index 
ing control dise with 15 calibrated 


ing out if mechanical damage should 
occur to the diaphragm. A stem as 
sembly prevents the handwheel being 
turned beyond the point necessary 
to close the valve tightly and thus 
injuring the diaphragm. Available in 
%, 1, 1%, 2, and 3-in. sizes, flanged 
or screwed end, the valves are made 
in such body materials as cast iron, 
east steel, lead-lined, and glass-lined 
Operation may be by lever, dia- 
phragm motor, cylinder, chain wheel, 
or other methods, Hills-McCanna Co 


Circle No. 5 on Reply Card 


Slide Action Bench Vise Speeds Up 
Small Work in Maintenance Shops 

A patented fast slide action in the 
new “Slide-Set"” Vise permits open- ‘ 
ing or closing the bench tool to any 
second through a 
push-pull, pawl-and-ratchet mechan- 
ism which eliminates spinning the ' 
handle. A one and one-half turn of 
the handle counter-clockwise allows 
the jaw to slide in “neutral” to any 
position. Once the work is engaged 
the vise operates in the conventional 
manner. The vise is provided with 
either a swivel or stationary base and 
is built in one size, 4 in. Total weight 
is 58 Ibs. Dodge Mfg. Corp 


position in one 


Circle No. 6 on Reply Card 
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The need for quicker action, instant speed, greater energy 
and dependability is no longer confined to the police and 
fire departments or ambulances. Today's traffic presents this 
problem every hour on any highway, street intersection or 
airport. 


The demands for more power, action and energy to match 
the fast-moving tempo of highway traffic and modern industry 
are being met with Warren's Stabilized Natural Gasoline. 
Blend with Warren’s to insure a stabilized product with higher 
octane and lower cost. It has fine lead susceptibility. 


Butane 
iso-Butane 


iso- Pentang— 


Hexane 


Hootane 


= 


| NATURAL GASOLINE _ 
R a 
- f+ 
ine 
> 
WATURAL GASOLINE 
4 
Producers, Manufacturers, Export Terminals: Corpus Christi 
TULSA 2, OKLAHOMA CABLE ADDRESSES: Stavolene, Warren . 
2 
Crude Oil, Natural Gasoline and Liquefied Petroleum Products 


They keep you out 
of trouble...and 
Save You Money 


You get a lot of plus 
values .. . and avoid a 
lot of failure headaches 
and possible accidents 
.. . by using Jerguson 
Flat Glass Gages for 
every liquid level indi- 
cating use. 


Jergucon 
Reflex Gage 
You get the kind of gages and valves 
you want to do YOUR JOB. Jerguson 
offers you the most complete line avail- 
able. Jerguson offers you an engineer- 
ing Organization specializing in build- 
ing special gages to meet problems. 


Jerguson Flat Glass Gages save money 
and labor. They are casy to install, 
They stand up. . . you don’t have to 
keep servicing them or replacing the 
glass. They are available in a wide 
range ot SiZCS, pressures, designs and 
materials; also with polished end stems 
to replace present tubular gazes 


Write us about 
your problems or 
requirements, 


aces and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 


Representatives in Mejor Cities 
Phone Listed Under JERGUSON 


What's New! 


Gasoline Fires Extinguished Faster 
With High Strength Foam Liquid 

More rapid extinguishment of gas- 
oline or other flammable liquid fires 
is claimed for the recently-announced 
Rockwood “Double-Strength” Foam 
liquid. The increased strength and 
flow properties mean that one gallon 
will produce twice the results of reg- 
ular Rockwood foam, the manufac- 
turer states. The material will flow 
freely at temperatures down to — 20 
F. and will stand up under tropical 
heat. It can be used with any of the 
newer or the standard foam systems 
and devices made by the manufac- 
turer, Rockwood Sprinkler Co 


Circle No. 7 on Reply Card 


Jet, Diesel Fuel Gum Determinations 
Handled by New Laboratory Unit 
The gum content of jet and Diesel 
fuels can be determined by the air or 
steam jet method with a Bronze 
Block Gum Bath developed recently 
Having a wide temperature range, 
the apparatus is said to be equally 
testing gasolines 
volatiles (ASTM 
D-381). In use, the amount of gum 


suitable for gum 
and low boiling 
: determined by evaporating a sam- 
ple in an atmosphere of superheated 
under a 
heated air. The gum is the 
of non-volatilk 


team, or stream of pre- 
amount 
residue, expressed in 
milligrams per 100 ml. of sample. An 
accurate flow gage calibrated to in- 
dicate air flow in liters sec. is pro- 
vided. The five-unit bath has a tem- 
perature range from 300 to 600 
automatically controlled to * 5° F 
The bronze block has been normal- 
ized to withstand the constant ex- 
pansion and contraction. Three inches 
of glass wool insulates sides and bot- 
tom Top insulation is electrobestos 
Overall dimensions of the unit are 19 
in. in diameter by 15%, in. in height 
Precision Scientific Co 


Circle No. & on Re ply Card 
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Oil Tanks & 

Processing 

Equipment 
Pipe Lines 


4000 


Coatings 


Developed as a coating system for ship 
bottoms, Hysol now has been adapted 
for general industrial and oil field uses. 
Tough and abrasion-resistant, Hysol 
Coatings adhere firmly to any metal 
surface. Write for specific information. 


@ Resist attack from salt water and 
practically all chemicals. 
@ & colors. 


@ Easily applied using spray, brush, 
dip or roller methods. 


oushton 


laboratories, ine. 


OLEAN, NEW YORK 
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What's New! 


Service Offered for Flame-Spraying 
Polyethylene Inside Tanks, Vessels 

A method of flame spraying poly- 
ethylene coatings on steel tanks, tank 
cars, and processing equipment has 
been perfected and is now available 
aS a service. The process uses no 
solvents and applies coatings in 
thicknesses from » to \& in. The 
tank to be coated is first sand 
blasted, then polyethylene in powder 
form is blown through especially de- 
signed flame spray equipment. De- 
posited on the tank in melted form, 
the plastic sets up to a tough, non- 
porous film with high resistance to 
most chemicals and corrosive mate- 
rials. The manufacturer will coat ex- 
isting equipment, supply coated 
tanks, or furnish equipment and per- 
sonnel for coating field applications 
Houghton Laboratories 


Circle No. 9 on Reply Card 


Ball and Socket Type Discs Cut Wear 
Provide Tight Seals in Gate Valve 

The “Swingtite” bronze, lever gate 
valve has ball and socket design 
double dises which adjust readily to 
seat surfaces. As shown in the illus- 
tration, guide rims (A) on these discs 
rotate freely on the guide tracks (B) 
cast in the body as the valve is 
opened or closed. This roller action 
provides a self-cleaning and polish- 
ing effect and distributes the wear 
The malleable iron lever can be placed 
in four different positions with rela- 
tion to the spindle. The valve is rated 
for 125 psi. steam, 300 psi. cold oil, 
water, and gas. It is made in ', to 2- 
in. sizes. Jenkins Bros 


Circle No. 10 on Reply Card 
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if you run many titrations 
manually now, each costs 
you much more than with 
this fine new instrument. 


A few weeks later, IT PAYS YOU 


Aut tically trols reagent-feeding and permanent- 
ly records gregrees. Performs four functions ot once! 


With non-technical personnel, runs titrations in frac- 
tion of time required by ional method 


LABORATORIES REPORT: (Nomes on request) 

1. “Paid for itself in first three months.” 

2. “Now run 60 titrations per day; formerly only 10° 
3. “Frees our analyst for 6% hours of other work per doy.” 
4. “Cuts titration costs to scarcely one-third.” 

* Nothing like it on the market! 

* Wide variety of applicetions! 

* Surprisingly low price! 

* Two complete titration set-ups! 


Performing highly pli perotion with reliabl: 

simplicity, this product is typical of those made possible 

by our exceptional facilities—a quarter-century of tech- 
nological practice, close contact 
with laboratories ond technical 
societies, complete and modern 
factory — all with a single re- 
sponsibility 


Precision Scientific Company 


*The FINEST Research & Production Control Apporotus 
3737 W. Cortland Street, Chicago 47 
OFFICES IN NEW YORK © PHILADELPHIA © SAN FRANCISCO 
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Calumet & Hecla Consolidated Copper Company 
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What's New! 


Control Valve Provides Straight Line 
Proportional Flow Characteristics 


An automatic control valve has 
been developed for handling fluids 
which require straight line propor- 
tional flow characteristics and mini- 
mum pressure drop and turbulence 
Employing a slide valve design, the 
valve opening is rectangular so that 
as the gate is moved over it, flow 
is directly proportional to open area 
Thus, the concentration of the open- 
ing for straight-through flow, with- 
out seats, bends, or divisions as in 
conventional valves, eliminates unnec- 
essary restrictions. The opening can 
be designed to any other geometric 
figure as desired. Because the sur- 
faces of the slide and of the body 
are lapped smooth, tight contact is 
made. There is no wire drawing, wear 
on valve seats, or mislocation of con- 
tact of closing parts. Body can be of 
east iron, cast steel, stainless steel, 
or bronze, with internal working 
parts of stainless. The valve is built 
for pipe from % to 2 in., and pres- 
sures to 300 psi. Various automatic 
or manual positioners may be used 
W. S. Rockwell Co. 
Circle No. 11 on Reply Card 


Useful Dispersions of Sodium in inert 
Media Made Possible by New Method 


Concentrated dispersions of sodium 
in inert media, which can be handled 
easily in ordinary pipe at room tem- 
peratures, can now be made in the 
sodium user’s own plant as a result 
of a new technique 
sodium 


Among uses for 
dispersions are Claisen con- 
densation reactions, desulfurizing and 
purification of hydrocarbons, poly- 
merization catalysts, and many oth- 
ers. To aid the user, the manufac- 
turer has prepared typical equip- 
ment layouts and has developed a 
special colloid mill set up for large 
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quantity 
Sodium is dispersed at up to 50°)-wt 
in such toluene, 
naphtha, white oil, nujol, 
petroleum jelly, naphthalene, or par- 
affin. Particle sizes ranging from 
submicron to 20 with an 
average of 2-3 microns, can be easily 
obtained. National Distillers Chemi- 
eal Corp. 


production of dispersions 


media as xylene 
kerosene, 


microns 


Circle No. 12 on Reply Card 


Spreading Agent for Microcrystalline 
And Paraffin Waxes Now Available 


“Paraspred,” a spreading agent 
for paraffin and microcrystalline 
waxes, is now in full commercial pro- 
duction. In addition to its spreading 
properties, the material plasticizes 
paraffin wax improving its adhesive- 
Penetration into such 
materials as paper and textiles is 
Paraspred is a 


ness porous 


improved also non- 
toxic, soft waxy solid, cream to yel- 
low in color, with a melting range of 
92 to 97° F. Glyco Products Co., Inc 


Circle No. 13 on Reply Card 


Magnetic Particle inspection Unit Is 
Made Portable for On-the-Job Uses 


The new Model KH-05 Magnaflux 
Unit is a portable, general purpose 
tool designed for on-the-job, in-the- 
field, magnetic particle inspection of 
welds, castings, etc. for invisible fa- 
tigue cracks, shrink cracks, weld 
cracks, and the like. It can be car- 
ried in a car trunk, or wheeled to the 
job on its integrally mounted rubber 
tires. An accessory compartment pro- 
vides storage for powder and mate- 
rials and for the 30 ft. of magnetiz- 
ing cable and the line cord to reach 
the nearest 110 volt outlet, on which 


power the unit operates. Cables are 


ALL PURPOSE 


STEEL VALVES 


LIFTS 
TURNS 
and 
RE-SEATS 
IN ONE 
OPERATION 


PRICED to compete with conventional 
plug-type valves. Interchangeable with 
American Standard Steel Wedge Gate 
Valves. Wrench-Operated; Direct Hond- 
wheel-Operated; Worm Geor-Operated; 
Sizes from 1” to 16”. Write for our 
Catalog No. 600 and Price List. On re 
quest, we will be glad to quote on lorger 
sizes above 16”. 


Wedgeplug Valve Co., Inc. 
Department “P” 
New Orleans 15, U.S.A. 
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What's New! 
equipped with “Eitherend” connect- howler on one throw. The other sealed vials of standard colorimetric 
ors. Outlets on the unit allow con- throw may be connected to a solenoid samples; scoring sheets of glass ac- 
nection for AC or DC magnetizing valve in the fuel line if desired. A curately for breaking, and the like 
current, whichever is desired. A screw adjustment on the expansion It is priced at $1.25. Fisher Scientific 


hinged cover protects the instrument 
panel from weather or other abuse 
The complete price of $485 includes 
a day of instruction in magnetic par- 
ticle inspection. The Magnaflux Corp 


Circle No. 14 on Reply Card 


Sensitive Expansion Tube Actuates 
Low Level Boiler Water Alarm 


The Campbell “Micro-Thermal 
Low-Level Boiler Alarm" is a highly 
sensitive device for signalling when 
low water level is reached. It con- 
ists of a %-in. expansion tube with 
its inner end connected to the lower 
end of the water column on the boil- 
er. Its outer end is connected to the 
upper part of the water column by 
a /\-in. copper tube, The water there- 
fore rises and lowers above the ex- 
pansion tube. When the water level 
reaches its low level the increased 
heat in the tube expands the walls 
and actuates a micro-switch of the 
double-throw type which can be con- 
nected to a doorbell, buzzer, bell, or 


tube permits setting at any level de- Co 
sired. The switch will throw on and 
off on a temperature change of 5° F. 
The device can be attached to any 


column regardless of boiler size or ade Lit 
length of column by use of the flex- Tr erature 
ible tube. The alarm switch can be Additive for Bearing Greases 


connected to a single 6-volt dry cell 
J. A. Campbell Co 


Circle No. 16 on Reply Card 


“Ortholeum” 300 Grease Stabilizer 
Bulletin No. GS-50, a four-page tech- 
Circle No. 15 on Reply Card nical report covering composition 
properties, uses, handling instruc- 
tions, packaging information on an 
additive designed to provide anti- 
oxidant and metal deactivating quali- 


Tungsten Carbide Laboratory Pencil 
Is Inexpensive Substitute for Diamond 


A tungsten carbide pencil for per- ties in bearing greases. Du Pont Pe- 
manently marking laboratory glass- troleum Chemicals Division. 
ware has been made available. Slight- Circle No. 17 on Reply Card 


ly below the diamond on the hard- 
ness scale, tungsten carbide is cheap- 
er than diamond and comes to a 


Protective Coating for Tanks 


definite point rather than an edge as Natasco Interior Tank Corrosion 
is found on a diamond tip. The tung- Treatment, a four-page folcer de- 
sten carbide point is permanently scribing a special contract service 
mounted in a knurled steel pencil for coating storage tank interiors for 
shaft and protected by a cap so it protection against corrosive crude 
can be carried safely in the pocket oils. The Natasco Co 

Its uses include: identification of Circle No. 18 on Reply Card 


Atlas research announces 


THE ATLAS MINERAL PRODUCTS COMPANY 


MERTZITOWN, PENNA. 


the superior acid and 
alkali proof cement for 
joining brick and tile 


This is the news you have waited for, ALKOR 5-E, 
the nearest thing to a universal corrosion-resistant: 
cement. Check these properties: Inert to all solvents 
and alkalies; Resistant to all non-oxidizing acids; 
No appreciable shrinkage on setting; No obnoxious 
odors; Excellent workability; Easily tooled; Ad- 
hesion to wire cut brick greater than 500 psi; Tensile 
strength 1500 psi; Compressive strength 15,000 psi; 
Heat accelerates setting only, no fumes or smoke; 
Sets in less than 24 hrs. at 70° F. For complete 
information write us at 19 Walnut Street, Mertz- 
town, Penna. 


| Corrosion Proof Corrosion Proof Corrosion Proot 
CEMENTS _ COATINGS FLOORS TANKS 
"| 


HOUSTON, TEXAS 
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To help meet the demand for greases of 
higher stability to stand up under the higher 
temperatures and loads of many present-day 
grease applications, Du Pont has developed 
“Ortholeum”™ 300 Grease Stabilizer. This 
new additive combines both antioxidant 
and metal deactivating properties. The com- 
bination imparts oxidation stability to the 
grease superior to that attainable with anti- 
oxidants alone and in addition does not 
cause discoloration of the finished product. 
The effectiveness of “Ortholeum” 300 has 
73 ‘ ” been evaluated in many types of greases and 
0 oo T H 0 L £ U M 3 0 0 laboratory tests show marked superiority 
over compounds such as Phenyl-alpha-naph- 
' thylamine. This is indicated in the chart be- 
GREASE STABI LIZER low which gives results of Norma-Hofiman 
: oe Oxidation Tests on several greases. 
“Ortholeum” 300 is easily added to the 


SEND FOR SAMPLES . . . to evolvate in your own greases. grease during manufacture and cost of using 
Write the nearest District Office or osk your Petroleum it is very low. For the normal concentra- 
Chemicals representative for ples. Also, for more tions, treating cost runs only around .4c/Ib. 


complete information ask for Technical Bulletin GS-50. 


NORMA-HOFFMANN OXIDATION TEST 
LiTHiuM BASE CALCIUM BASE SOOtum BASE ALUMINUM BASE 
GRE ASE GREASE GREASE GREASE 
No Bross No Bross Neo Bross No Bross 
Catalyst | Owe Cototyst Owe Cotatyst Disc Cotatyst Ovec 
| 0.1% 300 
300) } 0.5% 300 
Ne Additive 
HOURS IN BOMB 200) ; 
(Te tadicoted 
0.1% Pheny!-ciphe- 
naphthylemine 
100 
EZ 
0.5% Pheny!-aipho 
naphthyiomine 
10} 
PRESSURE DROP 
psi. 20 Y Yy 
LJ 
30 


Better Things for Better Living 
+ +» through Chemistry 


Petroleum Chemicals 


Moke Du Pont the Source for All of Your Gasoline Additives Tetraethy! Lead Compounds ‘Motor Mix Aviation Mix)—Antionidants Metal Deactivotor —Dyes 
New York, NY ( Wilmington, De 
E. 1. DUPONT DENEMOURS & COMPANY (INC.) District Chico District 
Petroleum Chemicals Division © Wilmington 98, Delowore Offices Houston, Tesos Lahoratories Tesos 
Angeles, Colif El Monte, Calif. 
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>) and filling losses 


GENERAL AMERICAN 


TRANSPORTATION CORPORATION 
135 South LaSalle Street, Chicago 90, Illinois 


District Offices: Buffalo * Cleveland * Dallos * Houston 
los Angeles * New Orleans * New York * Pittsburgh 
St. Lovis * San Francisco * Seottle * Tulsa * Washington 


Export Dept, 10 East 49th Street, New York 17, New York 
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If you have several cone roof tanks x 
that can be interconnected, E | | 
| 
you can convert breathing losses 
GAS Gag 
into profits quickly. Field studies at a typical gasoline plant f nl 7 
; show $aving$ of more than 5,000 gallons a ig a week when six cone roof 
tanks were hooked up. with a 
Ve 
Wiggins DRY SEAL Gasholder. ; Including expenses, 
{ 
& “) amortization took less than 20 months. What's more, 
the Wiggins 100% DRY SEAL filly cuts out rain 7 Yi 
and snow maintenance problems. 
'99ins Dry Data 
Seas Gas), the 
°F you, “Pay Our 


We 


What's New! 


Open Steel Grating 

Klemp Open Steel Gratmg and 
Stair Treads, a 24-page technical 
manual explaining and illustrating 
various types: diamond riveted open 
steel grating, welded electric-forged 
open steel flooring and stair treads, 
bridge decking, and some products 
in aluminum. Klemp Co 


Circle No. 19 on Reply Card 


Centrifugal Process Pumps 
Worthington Type HM Centrifugal 
Process Pumps, Bulletin W-341-Bl4 
four pages on a vertically-split, single 
stage pump capable of pressures up 
to 450 psi., temperatures to 500° F., 
for corrosive or non-corrosive liquids, 
in cast iron, bronze, stainless steel, 
carbon steel, and Worthite, with op- 
tional mechanical seals. Worthington 
Pump and Machinery Corp 
Circle No. 20 on Reply Card 


Air Trap Information 
Armstrong Air Traps, Bulletin No 
202; covers the selection and instal- 
lation ef this type equipment for au- 
tomatic drainage of water from com- 
pressed air intercoolers, aftercoolers, 
receivers, separators, and drip points; 
includes physical data and prices 
Armstrong Machine Works. 


Circle No. 21 on Reply Card 


Flange and Coupling Selector 

The Nooter Flange and Coupling 
Selector is a pocket-size, slide rule 
tool presenting all pertinent data for 
150 and 300 psi., ASA, as well as 
for standard, extra heavy, 3000 and 
6000 psi. coupling, with a table show- 
ing wall thicknesses of standard, ex- 
tra heavy, and double extra heavy 
pipe in all Schedules from 10 through 
160. Nooter Corp. 


Circle No. 22 on Reply Card 


Water Engineering Services 

Let’s Consider Your Whole Water 
Problem Procurement, Treatment, 
Usage, Disposal; four pages cover- 
ing the engineering services in this 
field being offered by Hall Laborator- 
ies, Inc. 

Circle No, 23 on Reply Card 


lon Exchange Water Treatment 
Amberlite Monobed Deionication, 
12-page booklet presenting theory 
and principles and describing the 
equipment used in a synthetic resin- 
using process for such applications 
as water conditioning, industrial 
waste treatment, removal of acidic 
materials from crude or refined oils, 
removal of metallic catalyst poisons 
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from cracking stocks, stabilization of 
lubricating greases, and recovery of 
petroleum by-products. Resinous 
Products Div., Rohm & Haas Co 
Circle No. 24 on Reply Card 


industrial Chemicals 

Products of Columbia, a 26-page 
pocket-size booklet outlining a range 
of chemicals including soda ash, caus- 
tic soda, liquid chlorine, sodium bi- 
carbonate, calcium chloride, modified 
sodas, caustic ash, mono-chloroben- 


zene, muriatic acid, and many others, 
with typical uses and types of shop- 
ping containers. Columbia Chemical 
Div., Pittsburgh Plate Glass Co 
Circle No. 2% on Reply Card 


Small Cast Steel Valves 

Another Powell Achievement, a six 
page folder describing, with dimen- 
sioned drawings, a new line of small 
size‘, to 2 in. high pressure, cast 
steel, globe, angle, and “Y" valves, 
designed for such services as high 
pressure steam, boiler feedwater, by- 


HEAT 
EXCHANGERS 


cleaned chemically cuts out-of-service time 


HE quickest and (in the long run) cheapest 
way to clean tubular heat exchangers is the 


in-place method of circulating hot solutions of 
chemical cleaning compounds. Much quicker, 
more thorough than lancing with air or steam. 
No danger of damage to metal surfaces as with 
rodding, drilling, or fish-sawing. 


For the complete Oakite story on cleaning and 
descaling exchangers, other equipment, write 
nearest address below. Interesting literature— 
personal in-plant services freely available to 
you without obligation. Send today to Oakite 
Products, Inc., 44C Thames Street, New York 


6, N.Y. 
SEND tor this FREE Booklet 
Icisfull of usetul information 
on general maintenance 
+*++cleaning. Coversall divisions Technical Service Representatives in Principal Cities of U.S. Canada. 


of the Petroleum Industry — 
Production, processing, 
transportation, marketing 
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What's New! 


pass, instrument, and throttling, at 
1500 and 2500 psi., with socket weld 
ends. The Wm. Powell Co 

Circle No. 2% on Reply Card 


Strainers and Separators 


on proper selection, 
sions, and 
American District Steam Co 


Circle No. 27 on Reply Card 


industrial Thermometer Catalog 


flange 


service pressure 


Princo Industrial Thermometers, 
ADSCO Strainers and Separators Bulletin E; 16 pages of catalog in- 
Bulletin R-46-50A; a revised 16-page formation, application data, on line 


catalog on Y and T-type strainers, of mercury-in-glass 


suction strainers, multi-flow sepa- with fixed thread, fixed flange, union, Bristol Series 500 Recording The: 
rators and receiver-separators, con- and special connections. Precision mometers for Temperatures Between 
taining dimensions, weights, and list Thermometer and Instrument Co 125 and 1000° F., Bulletin TS40 
prices, and including technical data Circle No, 28 on Reply Card 14 pages of information on liquid- 
filled, vapor pressure, and gas-filled 
types in models for recording, indi 


dimen- 
ratings 


thermometers 


Corrosion-Resistant Paints 
Tygon 
Bulletin 


Corroston-Resistant Paint 
712; 12 page booklet giving 
data and corrosion resistance tables 
on this line of protective coatings 
U. S. Stoneware Co 

Circle No, 29 on Reply Card 


Recording Temperature Instruments 


This queer-appearing fellow have 
out of a movie of another world“ actually he 
only one of a trained NATASCO Prorected 
by specially designed clothes, he sand®Pists such 
surfaces of tanks as require this treatment before 
NATASCO corrosion prevention products are ap- 
plied. He is just one of a crew of skilled men, with 
equipment built for each specific task,who will 
make money for you by protecting your tanks 
against corrosion. 


WATASCO 
job is 


A post card will bring com- 
plete information about 


NAT ASCO SERVICES 


lease Tank Service—West Texas Areo Calif 
Williams Construction Company 
Odessa, Texas 


4636 E. Slavson, May 
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nia Representative 
Coast Contractors. Ltd 
wood, Cal 


eating, controlling, and telemetering 
The Bristol Co 
No. 30 on Reply Card 


Circle 


Corrosion-resistant Materials 

Chemical Construction Materials 
General Bulletin MCC No. 1; eight 
pages on corrosion-proof linings and 
cements, acid-proof brick and tile 
brick sheathings, coatings, and floors 
including estimating data. Atlas Min- 
eral Products Co. 


Circle No. 31 on Reply Card 


Water Softening, Clarification 


Cochrane-Liquon Sludge Contact 
Reactors, Publication 5001; 16 pages 
of description and typical applica- 
tions of a new water treating process 
based on the principle that previously 
formed precipitates added in the form 
of a sludge or slurry will accelerat« 
chemical reactions. Cochrane Corp 


Circle No. 32 on Reply Card 


Multiple Quantity Liquid Packager 
Bowser Model J (100 Quantity) 
Packaging Dial; folder describes and 
illustrates a packaging meter which 
automatically dispenses any 
quantity from 1 to 100 gals. for fill- 
ing drums or other containers. 
Inc. 
Circle No. 33 on Reply Card 


pre-set 


30W 


Ser, 


For Your Convenience 

Business reply cards are in- 
cluded in each issue of PETRO- 
LEUM PROCESSING to assist you 
in obtaining more information on 
any items reviewed in “What's | 
New!” You'll find them facing | 
the first page of this section. | 
Just circle the numbers corres- 
ponding to the numbers at the 
end of each item in which you 
are interested. Then fill in the 
bottom of the card and drop it 
in the mail. No postage re- 
quired 
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Dr. James B. Garner, of the Mellon 
Institute (University of Pittsburgh). 
has been awarded the doctor of 
science degree by Wabash College, 
his alma mater 
Dr. Garner was 
graduated from 
Wabash in 1893 
and two years 
later received his 
M.S. degree In 
1897 he was 
graduated magna 
cum laude from 
the University of 
Chicago with a 
Ph.D degree 
From 1901-14 he 
was professor of 
cheméstry at 
Wabach and since 1914 has been a 
fellow and professor in the Mellon In- 
stitute Hiv chemical work in the 
steel, coal and petroleum industries 
have brought him wide recognition 


Dr. Garner 


E. H. Atwood, former chief engi- 
neer, has retired after 38 years of 
Socony-Vacuum service. J. L. Law- 
rence, who joined the company at 
Paulsboro as assistant chief engineer 
n 1946, has been appointed lo suc- 
ceed Mr. Atwood. 

Mr. Atwood started with Vacuum 
Oil Co.’s refinery in Olean, N. Y., 
after graduation from Cornell Uni- 
versity and was the first engineer 
employed by this predecessor of 
Socony-Vacuum. He was in Europe 
for Socony-Vacuum between 1929 
and 1940, and directed construction 
of the Port Jerome (now Notre Dame 
ie Gravenchon) refinery in France 

H. O. Evinger, former superintend- 
ent of Sun Oil Co.'s Jameson natural 
gasoline plant in Coke County, Texas, 
has been named superintendent of the 
company's Sun Field natural gas- 
oline plant, Starr County, Texas 
4. Shimer has been appointed to suc- 
ceed him at the Jameson plant. R. L. 
Cochran, former superintendent of 
the Sun Field plant, has been trans- 
ferred to Brookhaven, Miss., for a 
special assignment 

4. R. Griffin, former chief engineer 
in Sharples Corp.'s research labora- 
tory, has joined the technical staff 
of du Pont's petroleum chemicals di- 
vision as aviation consultant and will 
specialize principally in fuel and 
lubrication problems in aviation 

Mr. Griffin was graduated from the 
University of California with a mas- 
ter’'s degree mechanical engineer- 
ing. Following a brief period as in 
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structor in the department of me- 
chanical engineering of the University 
of Texas, he joined the research 
laboratory staff of Shell Development 
Co., Emeryville, Calif. Later he went 
to Trans World Airline to handle 
maintenance and operations engineer- 
ing problems 

G. G, Oberfell, vice-president of 
research and development for Phil- 
lips Petroleum Co., retired August 1 
His position has been filled by R. W. 
Thomas, former 
manager of the 
research and dé- 
velopment de- 
partment 

Mi Obverfell 
had been with 
Phillips nearly 
26 years. He es- 
tablished the 
company’s re- 
search depart- 
ment, and is him- 
self a nationally 
recognized au- 
thority on petro- 
leum research, especially in the fields 
of natural gasoline, natural gas and 
lighter hydrocarbons 

Mr. Thomas started with Phillips 
in the engineering department in 
1926, and for several years there 
after pioneered the development of 
markets for liquefied petroleum gas- 
es, with offices at Detroit. He took 
over his present duties at the head- 
quarters office about ten years ago 


Mr. Thomas 


Dr. C. O. Tongberg has been ap 
pointed associate director of Standard 
Oil Development Co.'s research di- 
vision, succeeding S. C. Fulton who 
has become associate director of the 
chemical division. Two other pro- 
motions include J. G. MeNab and 
Cc. L. Fleming as assistant directors 
under Dr. Tongberg 

Dr. Tongberg, who was born in 
Lynn, Mass., is a graduate of Harvard 


and Penn State Universities He 
joined Standard in 1937 


Walter R. C. Miller, coordinator of 
the world-wide extensive mechanical 
shop modernization program ot 
Standard Oil Co. (N, J.), retired July 
Ist after more than 30 years service 

Mr. Miller started his company 
service as a draftsman in 1919 with 
Midwest Refining Co., Wyo. He was 
transferred to Lago Oil and Trans- 
port Co. in 1928 and was sent to 
Aruba, N.W.L.,, with the first refinery 
construction group as head of the 
pipefitters department and was there 


when the refinery first started op- 
eration in 1929. In 1936 he was ap- 
pointed mechanical superintendent 
of the Aruba refinery and saw it 
grow to become the world’s largest 
refinery before he was transferred to 
Standard Oil Development Co. in 
1947 

H. P. Caldwell, a member of So- 
cony-Vacuum Oil Co.'s laboratories 
at Paulsboro, N. J., since 1936, has 
been made supervisor of the refining 
section of their research and devel- 
opment laboratories. Mr. Caldwell 
was employed by General Petroleum 
Corp., a Socony-Vacuum affiliate, in 
1934, after receiving his B.S. degree 
in chemical engineering at Purdue 
University 

Dr. E. P. Luongo, medical director 
of General Petroleum Corp., Los An 
geles, has been elected to the presi 
dency of the Western Assn. of In- 
dustrial Physicians and Surgeons. A 
vice-president of the Association last 
year, Dr. Luongo has also previously 
served as director of the organization 
Dr. Luongo has been with General 
Petrolevm since 1947 

L. D. Jurs, vice president of Tide 
Water Associated, has retired after 
39 years with the company 

Mr. Jurs started with Tide Water 
in 1911 as a 
draftsman in the 
engineering de- 
partment. The 
following year he 
was appointed 
chief engineer 
He was elected 
a vice president 
of Associated Oil 
Co. in 1927 and 
in 1936 was made 
a vice president 
and member of 
the board of Tide 
Water Associ- 


Mr. Jurs 


ated 

Since 1940, Mr. Jurs has been the 
vice chairman of the company’s west- 
ern division operating committee 

He will remain as a member of 
Tide Water's board of directors, and 
will continue to reside in Oakland, 
Calif 

E. L. Sinclair has been appointed 
assistant to R. R. Jackson, manager 
of Socony-Vacuum Oil Co.'s refinery 
at Paulsboro, N. J. Mr. Sinclair, a 
graduate of the University of Mich- 
igan, joined the company as a drafts- 
man in 1938 and was transferred 
from the refinery engineering de- 
partment in New York to Paulsboro 
in 1949. 

R. M. Chesney, former assistant 
operating superintendent, has been 
promoted to operating superintendent 
and T. ©. Lockhart has been ap- 
pointed to succeed him. Mr. Chesney, 
a graduate of the University of Dela- 
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ware, started with the company in 
1932 as a chemist. Mr. Lockhart, a 
graduate of Drexel Institute of Tech- 
nology, also started as a chemist in 
1936 

Dr. Harold Vagtborg, San Antonio, 
Texas, president of Southwest Re- 
search Institute, received an hon- 
erary Doctor of Laws degree from 
Missouri Valley College, Marshall, 
Mo., June 4. Already the holder of 
a D. Se. degree, Dr. Vagtborg re- 
ceived the LL.D. degree in recognition 
of his “record of service in the field 
of vital research” and other achieve- 
ments. He formerly was president of 
Armour Research Foundation, Chi- 
cago, and Midwest Research Insti- 
tute, Kansas City 


R. S. Tulin, manager of Shell Oil 


Co.'s natural gas and gasoline de- 
partment, was elected president of 
the California Natural Gasoline Assen 


last month. He succeeds J. B. Tay- 
lor, manager of Signal Oil & Gas 
Co.'s gas department. 
G. ©, MeLaren, general superin- 
tendent of the southern district nat- 


ural gasoline department of Standard 
Oi Co. (Calif.), was elected vice- 
president, and E. R, Millett, Jr., was 
reappointed secretary-treasurer 


A. L. Pomeroy has been appointed 
director of development for Thomp- 
son Products, Inc., Cleveland, O. Prior 
to his joining Thompson as staff en- 
gineer in 1947,, he was manager of 
engineering operations for Ranger 
Aircraft Engines. Previously he was 
associated with the research and de- 
velopment department of Atlantic 
Refining Co. He is a member of the 
Society of Automotive Engineers and 
is chairman of the aviation fuels di- 
vision of the Coordinating Research 
Council 

F. M. Collins, recent graduate of 
Michigan State College, and Frank 
W. McDowell, recent graduate of 
Pennsylvania Military College, have 
joined Atlantic Refining Co.'s re- 
search and development department 
in Philadelphia 


John C. Dean, former manager of 
the chemical products division of 
Socony-Vacuum Oil Co.'s lubricating 
department, has been made sales 
manager of the company's New Eng- 
land division located in Boston 


N. J. Gothard, formerly assistant 
chief chemist for Sinclair Refining 
Co.'s East Chicago, Ind., refinery, 


has been appointed chief chemist. He 


AiR COOLED HEAT 


Pritchard’s 


Qluintair 
AIR COOLED 
HEAT EXCHANGER 


For Dependable, Efficient Cooling or Con- 
densing of Liquids, Gases or Vapors 
@ Lower Installed Cost 


"Registered Trade Nome Bulletin No. 1 1 .0.080 


@ Higher Efficiency 
@ Fewer Parts to Assemble 

@ Lower Maintenance Costs 

@ Lower Operating Costs 

@ Many Industrial Uses 


Write for FREE 


EXCHANGERS 


Dept No 28 


EQUIPMENT DIVISION 


908 Grand Ave, Kansas City 6, Mo 


District Offices 
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Representatives in Principal Cities from Coost to Coast 


will make his 
Harvey, 
research laboratories. 


Mr. 


headquarters 
the site of Sinclair's 


at 
new 


Gothard was graduated from 


the University of Wisconsin in 1914 


with a degree in 


chemistry. Prior 


MEETINGS 


. for the Oil Man 


ALGUsST 


14-16, 
c San 


Auditorium 


14-16, Society of Automotive 


Coast Meeting. Biltmore Hote 


SEPTEMBER 


1-4, American Chemical Society, 


al Meeting, Chicag 


5-9, American Chemical Society, 6th 


isco 


ungineers, 


Third Western Packaging Exposition, 
Franc 


Wes 


i, Los Angeles 


118th N 


athor 


Nationa! 


Chemical Exposition, Chicago Coliseum, C? 
cag 

10-13, American Institute of Chemical Engi 
neers Regional Meeting Radisson Hotel 
Minneapo!l 

13-15, National Petroleum Assn., Hotel Tray 
more, Atlantic City 

18-20, National Butane-Propane Asan., Cor 
gress Hotel, Chicag 

1%22, Instrument Society of America, Fitt: 
National Instrument Conference and Ex 
hibit. Memorial Audftertum, Buffalo 

14-22, American Society of Mechanical En 
gincers Instruments & Regulators Division, 
joint meeting wit! Instrument Society f 
America, Municipal Auditorium, Buffak 

19-21, American Society of Mechanical Engi 
neers, Fall Meeting otel Sherator Wor 
cester, Mas 

25-27 Society of Mechanical Engi 
neers, Pet im Division Conference, Roose 
velt Hotel, New Orlear 

26-27, American Institute of Mining and Met 
allurgical Engineers, 1049 Mid-Year Meeting 
Neil House and Hote 
Columbus, OF 

26-29, Industrial Packaging and Materials 
Handling Exposition, Philadelphia 

27-30, Seeciety of Au motive Engineers, 
naut ‘ Aircraft Engineering Dist 
Biitrr e Hotel, Los Angeles 

OCTOBER 

2-6. American Gas Assn., Annual Conventior 
Atlantic City 

15-21, National O11 Industry Information Com 
mittee, O11 Progress Week, Roosevelt Hote 
New Or 

146-20, National Safety (Congress, Natior 
Safety Council Exposition, Chicag 

23-27, American Institute of Blectrical Engi 
neers, Fa Gene Meeting rvin Hote 
Oklahoma ¢ 

23-27 American Society for Metals, 
Meeting. Chicag 

23-27, American Welding Society, Annual Meer 
ng, Chicag 


24, Assn 


of Consulting ¢ Chem 


jeal Engineers, tnc., eeting, She 
burne Hote Skyline Roor Bana York 

27. National Gasoline Assn, of America, Sout! 
err Regional Meeting Blackstone Hote 
Tyler, Texas 

Nov 1, National Lubricating Grease In 
stitute, Annual Meeting Edgewater Ben: 
Hote 

NOVEMBER 

2-4, Seclety of Pegineers, Liiese 
Engine Meeting K kerbocker Hotel « 

9-10, Seciety of Automotive Engineers, Fue'- 
and Lubricants Meeting, Mayo Hotel, Tuls 

13-16, An rican umm Institute, Ar 
nua Me ng more and Ambassad 
Hotels, Los ngeles 


13-17, 
Chalfonte 

26-Dee. 1, 
Paginvers, Annual 
New York 

27-Dee. 2, 

chanical 


Haddor Ha At 


American Society 
Meeting 


Engineering, Gran 


New York 
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Ready now!... 
New 3rd Edition 
Perry’s 
CHEMICAL ENGINEERS’ 
HANDBOOK 


Prepared by a Staff of Specialists 
JOHN H. PERRY, Editor 


Technical Lovestigator 
E. I. Dupont de Nemours & Co 


A complete chemical 
engineering library in a 
single volume 


1942 pages, over 2000 
ilustrations—$15.00 


The 3rd edition brings you 
a tresh coverage of standard 
and recently compiled facts, fig- 
ures, and methods applicable 
not only to chemical engineer- 
ing but te important § related 
fields 


New developments in every 
branch of chemical engineering 
are presented by more than 140 
recognized authorities to bring 
you up-to-date on technical da- 
ta -on new procedures, modern 
applications, new equipment 
ete. Important information pre- 
viously restricted to only a 
listing is made 
available for the first time 


classified” 


30 big sections—larger pages 
thumb-indexed for quick reference 


Whether you are a practicing engineer, execu- 
tive, plant or laboratory worker, of mechanical 
engineer in « process industry, wha r your 
question you are almost certain to find the 
answer or an important related fact in this en- 
cyclopedic book -concisely explained and jllus- 
trated, authoritatively handled by a specialist 
and instantly available 


Consult Perry's Chemical Engineers’ Handbook 
te check your methods against those in current 
approved practice get quick answers to your 
everyday problems; save time and effort 


Here's just a part of the entirely 
new material included: 


@ theory of diffusional @ gas reaction at ele- 
operations vated temperatures 
molding of plastics 


@ equilibrium rela- 
@ size enlargement 


tionships 


azeotropic distilla- 
@ simultaneous heat tion 
and mess transfer @ waste heat recovery 


Includes special methods needed in routine 
problems of design and practice and thousands 
of figures, formulas, tables and diagrams with 
all related data required in investigation of 
special problems of branches of your wor 


PETROLEUM PROCESSING 


1213 West Third St. 
Cleveland 13, Ohio 
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to joining Sinclair in 1919, he worked 
with Armour & Co., Chicago, and 
also with the City of Chicago's sani- 
tary district. 

William E. Morris, former research 
engineer for Standard Oil Develop- 
ment Co., has joined the du Pont p« 
troleum laboratories at Deepwater, 
N. J., to study the performance of 
leaded gasolines in automobile en- 
gines 

D. M. Boyd, instrument engineer 
for Universal Oil Products, Chicago 
has been granted the degree of Chem- 
ical Engineer from the University of 
Colorado for his development work 
on the graphic instrument panel. He 
is chairman of the production proc- 
esses committee of the Instrument 
Society of America and a member 
in both the American Institute of 
Chemical Engineers and the Ameri- 
can Chemical Society 

John W. Payne, former supervisor 
of Socony-Vacuum Oil Co.'s process 
development division, has been made 
technical director of this division at 
the research and development lab- 
oratories in Paulsboro, N. J Mr 
Payne received his B.S. degree from 
Yale University in 1930 and has been 
associated with Socony-Vacuum since 
1931 

E. W. Dean, former director of 
the standard inspection laboratory of 
Standard Oil Development Co., has 
been transferred to the New York 
staff as consulting chemist 

Harold W. Fisher, former deputy 
coordinator of Jersey Standard Oil 
Co.'s refinery operations, has been 
named head of the refinery coordina- 
tion department Mr. Fischer suc- 
ceeds William 4. Haley who has been 
made president of Esso Export Corp 


OBITUARIES 


Dr. O. A. Beeck, associate director 
of research for Shell Development 
Co., Emeryville, Calif., died suddenly 
July 5, after a heart attack. He was 
born in Germany and received his 
education both in Europe and at the 
California Institute of Technology 
where he was post-doctoral research 
fellow from 1930-33. He joined Shell 
Development as a research physicist 
in 1933, became head of the physics 
department in 1936 and an associate 
director in 1942 

Ernest F. Engelke, 66, senior re- 
search chemist for Lion Oil Co 
Eldorado, Ark., died March 29. Born 
in New York and educated in U. S 
and Switzerland, he began his career 
in the petroleum industry with the 


Nobel brothers at a refinery in Baku 
Russia. From 1910-15 he was super- 
intendent of Royal Dutch Shell Co.'s 
refinery operations in Java and Bor- 
neo, and from 1916-18 served as a 
consultant for Prudential Oil Co 
Baltimore While with Prudential 
he developed the British government's 
wartime oil transportation system 
He was superintendent of Elaquila 
refinery, Tampico, Mexico, from 1918- 
22 and then until 1928 operated his 
own refinery in Budapest, Hungary 
Returning to the U. S., he became re- 
search chemist for Cities Service Oil 
Co., later for Sinclair Oil Refining 
Co., and joined Lion Oil in 1943 
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Clarify Reservists Status! 


EFINERS who are now surveying the technical man- 
power situation in their plants, engineering staffs and 
research departments, in the light of the demands for at 
least selected personnel that may soon come from the 
Armed Services, face very different problems than at the 
start of World War II. Then their men were taken al- 
most entirely through the draft and pleas for exemption 
in the case of essential workers could be made through 
the Draft Boards 
Today, a large proportion of the technical men in the 
refining companies are in the reserves of the Army, 
Navy or Air Force, as an aftermath of their military 
experience. The manpower survey made by a National 
Petroleum Council committee for the National Security 
Resources Board showed that, for some companies as high 
as 30°, of their technical personnel were in the reserves 
One refiner heavily staffed with young engineers said that 
75% of his key technologists are reservists. The same 
situation exists with the chemical manufacturing, steel, 
automotive and other industries, except that, save for 
chemical manufacturing, the proportion of reservists prob- 
ably is not as high as in petroleum refining 


As matters stand today, reservists are subject to call 
without exemption except on the basis of family hard- 
ship. While both the NSRB and the Defense Department 
are aware of the problem of exempting reservists who ar+ 
essential to the operation and maintenance of refineries 
and who are key men in research work, nothing has yet 
been worked out as to how this will be done 


However, refinery managers, in their manpower surveys, 
should list the data that will let them accurately present in- 
dividual cases when the announcement comes from Wash- 
ington on exemptions on essential work grounds. This 
data is particularly important in the case of reservists, 
for information on this group is not on file in Washing- 
ton in many cases, or is not up-to-date as to the work 
the man is doing at present in the plant or laboratory 
Data collected should include the man's experience, time 
required to train someone to take his place, and degre¢ 
of essentiality in his present job rhe refinery man- 
agers should make such surveys at once, in order that 
they may have concrete, accurate data in specific cases 
to talk from when the time comes 


Controlling Air Pollution 


HE wide public interest in the abatement of con- 

tamination of streams and lakes by industrial waste 
and by sewage has brought about federal, state and other 
legislation on the subject the past few years. However 
in this same period many measures have also been intro- 
duced to forbid or regulate air pollution by smoke, gas 
and vapors, although they have not received the same 
degree of publicity 


During the spring of 1949, a report to the Industrial 
Hygiene Foundation brings out, 33 measures relating to 
atmospheric pollution were introduced in 12 state leg- 
islatures. Three states, Rhode Island, Massachusetts and 


Opinions and Comments on Current Toples—— 


California, now have statutes prescribing specific limits 
on allowable emissions of air contaminants. There is no 
federal statute on the subject of air pollution but the 
President did proclaim a “National Air Pollution Abate- 
ment Week", last October, to publicize the necessity for 
abating air contamination. 


That the problem of identifying, determining and con- 
trolling air pollution is exceedingly complex has not de- 
terred local politicians from making an issue of it, as 
many refiners have already learned. The fact that the 
programs on stream pollution are further advanced than 
those on air contamination should not detract from the 
refiner’s attention to this phase of the subject. 


Means for Motor Fuel Conservation 


HE change in motor gasoline specifications, to raise 

the maximum allowable vapor pressure limit from 13.5 
to 15 pounds in winter over a considerable part of the 
country, as recently provided by ASTM Committee D-2 
may have come at a very opportune time. The conserva- 
tion in the production of refinery gasoline which could 
be effected by making greater use of butanes in blending, 
particularly natural gas butanes, might prove of consid- 
erable benefits to refiners if they are called on for an ex- 
tended war effort. Motor fuel octane values would be im- 
proved also, since the butanes are essentially a 100-octane 
product. 

As competent an authority as R. C. Alden, Director 
of Research, Phillips Petroleum Co., has stated that, in 
1946, the improvement in automotive fuel systems to 
provide satisfactory operations with fuels of one pound 
more in vapor pressure would have permitted inclusion 
of 9,700,000 bbls. of butane in the motor fuel marketed 
that year. At the gasoline yield ratio in that year, re- 
finers processed 21,700,000 bbls. of crude to turn out this 
volume of motor fuel, and it represented about 4.5 days 
of refinery operations 

Any effort to say how much our volume of motor 
gasoline will be extended through the present raising 
of the volatility limits or to say to what extent refiners 
will prt out fuels meeting the new specifications, would 
be pure speculation. In general, the change could pro- 
vide for using up to about 2% more butane in motor 
gasoline in the territory and for the period defined. At 
least until it is known what effect the use of the more 
volatile fuels will have in some of the old vehicles in 
use which may be subject to vapor lock, refiners will 
continue to supply some gasolines to the former speci- 
fications. Some say they will meet the new vapor limit 
only in their premium gasoline 

However, the change in the specification is definitely 
a step in the right direction. While there are other 
uses for natural gas butanes, their inclusion in motor 
fuel offers by far the largest outlet. Our conservation 
policies in gas production insure that increasingly large 
volumes of butanes will be produced. Under any ex- 
tended war effort it will behoove both the automobile 
and the oil companies to provide for as wide utilization 
of butanes in gasoline as is practicable in motor ve- 
hicle operation 
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Anhydrous Hydrofluoric Acid 


OF ANHYDROUS HYDROFLUORIC ACID 


Catalyst in alkylation, isomerization, 
condensation, dehydration and 
polymerization reactions 


Hydrofluoric Acid (aqueous) 


USES OF AQUEOUS HYDROFLUORIC ACID 


Fiuorinating agent in orgonic and 
inorganic reactions Production of fluorine 


Polishing, etching, frosting gloss Pickling certoin metals Electroplating 
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Wyatt 225-gallon galvan- 
ized corrugated wagon 
tank. It took two horses 
to pull it, 
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